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quality 
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Permanent Relief of Tic Douloureux by Gasserian 
Injection of Hot Water 


RUDOLPH JAEGER, M.D., Philadelphia 


A safe, effective method for injecting the 
Gasserian ganglion to stop permanently the 
atrocious face pain of tic douloureux and 
cancer has long seemed desirable to replace 
the time-tested but generally considered haz 
ardous technique employing alcohol or othet 
destructive chemical agents. Numerous at 
tempts to control the sharp, stabbing, re 


haracteristie of 


agonizin® pain so 
tic douloureux have been made by using 
various drugs through their systemic effect ; 
but those that have given some promise of 
producing permanent relief are not without 
the danger of serious 


Causing permanent 


damage to the brain (stilbamidine '* [4,4’ 
stilbenedicarboxamidine| and trichloreth 


|CHCLCCle] ) 


nature of tic 


viene Because of the 


spontaneous remissive doulou 
reux, it has been extremely difficult to eval 
uate accurately the relief, if any, produced 
by the many empirical treatments that have 
been tried. Those patients treated by non 


specific medical methods too frequently 


become discouraged, despondent, anxious 
persons who lose confidence in their attend 
ing physicians and medical science in gen 


eral. They learn from numerous and varied 
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experiences that the implied promised rehet 
from their suffering by such therapies ts not 
fortheoming andl withdraw from socrety 
into a mental state of doubt and frustration 
and a dogged stoicism that is indeed re 
markable 

The development of operative methods 
through ecraniectomy has led to satisfactory, 
specific, predictable relief from the pam of 


tic douloureux by the selective cutting o1 
destruction of parts of the ganglon or its 
sensory root, under direct vision, However, 
such procedures require entering the brain 
cavity and exposing the patient to an op 
eration of considerable magnitude with many 
potential hazards, which many of them are 
in poor condition to withstand. The major 
elderly suffer from 


ity of them are 


major metabolic disturbances and chron 
crippling disorders, as well as from the ray 
ages of arteriosclerosis of the brain, heart, 
and kidneys which preclude operative meas 
lurthermore, 


ures all the operations as yet 


devised carry an appreciable risk of per 
manent paralysis of the face and the muscles 
of mastication, which has not been present 
in this group of 100 cases treated with hot 
water injected into the ganglion 

That aleohol or any other neurotoxic drug 
injected into the Gasserian ganglion, as pro 
posed by Hartel,” will give permanent relief 
of trigeminal pain by chemically destroying 
the ganglionic cells is not to be questioned 
This phenomenon is based on the fundamen 


tal anatomic fact that the sensory nerve cells 


SECTION ON 
NIE 
AIS; NEUROLOGY 

’ , ‘ 4 


A. M.A 


iid primary axons for the transmission of 
ifferent stimuli from the face to the brain 
ire in the Gasserian (trigeminal) ganglion. 
It has been observed and generally acknowl 
edged that a destroyed nerve cell cannot be 
replaced. Therefore, its complete destruc 
tion by any agent produces a permanent loss 
of the funetion formerly performed by the 
1940, published his ex 


ind extremely satisfactory results 


cell. Harris,’ in 


perience 


vith th method in 1433 cases Ho vever, 
ts occasional devastating paralysis of the 
cranial nerves (3rd, 4th, 6th, 7th, 8th, 9th, 
10th, and llth) has deterred most surgeons 
trom accepting this procedure as the on 


f 


In recent questionnaires returned 
of this 


country holding positions as chiefs of neuro 


fron leading neurosurgeons 
surgery in prominent medical schools, only 
one vowed his approval of this method and 
ulvocates its use. The other 51 replying did 
not use ganglion injection of any type 
Injection of hot water into the Gasserian 
vanglon a a destructive 
ceded by 


perience with the injection of water of vary 
the 


agent was 


pre- 


considerable investigation and ex 


ing temperatures into frontal lobes to 


produce reyressive 


tranquilizing effect in 


the treatment of the pain and anxiety of 
cancer and the anxiety and emotional states 
in a variety of mental disturbances, (un 


published investigation now progress ) 


through the 


entailed the making of burr openings 
skull over the frontal lobes and 
the 
beneath them 


coagulating all of cortical vessels on 


incl just It was possible to 
the 
brain through the openings on subsequent 
effect 
without the risk of massive hemorrhage and 


inyect repeatedly elected locations of 


occasions and produce a lobotomy 


with complete control over the degree and 
progress of mental change 
that if 


It was logical 
100 C, 
the temperatures tested, could 


to com lucle water at 75 to 


which were 
the 
in the neural elements of the frontal lobe, 


then boiling water injected into the Gas 


produces observed regressive changes 


serian ganglion should cause permanent de 
structive changes and loss of function in the 
ganglion cells. Wide diffusion of hot water, 
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with injurious effects beyond the point of 
injection, seemed improbable, since, as it 
the fluid, 
bathing the ganglion in Meckel’s cavity, its 


spreads through cerebrospinal 
temperature is immediately reduced to an 
innocuous point except very near the needle 
tip 

The first patient receiving injection dem 
onstrated the efficacy of this method for 
producing a permanent crippling or destruc 


tion of the ganglion cells. This and sub 
sequent injections have shown that the 
extent of the effect on the nerve cells, 


axones, and nerve fibers is in direct relation 
to the temperature and quantity of the water 
that bathes these neural elements 

On Sept. 4, 1953, 


woman, suffering from tic douloureux, who 


a feeble 78 year old 


had been repeatedly relieved by peripheral 
branch alcohol injections, was treated by in 
jecting 1.5 ce. of boiling water into the 
ganglion through the foramen ovale under 
x-ray guidance. She had immediate hyp 
the 


There has been no change of her sensory 


algesia over the entire side of face 


pattern, and she has been free of pain since. 


This experience has now been repeated 
many times with a similar postinjection 
effect 


Technique of Injecting the Gasserian 
Ganglion with Hot Water 

The injection is performed in the neuro 

radiology room on a Franklin radiographic 

headstand under 


( Pentothal ) 


very light thiopental 


With a 


“twilight-sleep” depth of anesthesia one can 


sodium anesthesia. 
determine during the injection, and with 
great precision, the extent and degree of 
analgesia or hypalgesia, by the involuntary 
muscular responses of the patient's face and 
feet to pinprick over the painful area, even 
though there is no apparent conscious 
knowledge on the patient’s part of the pain 
ful stimuli which are applied. Insufficient 
hypalgesia or anesthesia over the affected 
part of the face may require repeating the 
injection or increasing the amount of boiling 
water. 
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HOT WATER GASSERIAN INJECTION 


A short beveled 334 in. 17- or 18-gauge 
spinal needle is inserted through the cheek 
below the malar bone and medial to the 
ramus of the lower jaw, making certain by 
direct intraoral inspection that the needle 
has not punctured the mucous membrane and 
contaminated the needle point It is pointed 
to a location anterior to the foramen ovale 
at the base of the skull, where its tip Is 
precisely located by the x-ray on Polaroid 
or conventional film taken from below the 
mandible on a line perpendicular to the base 
of the skull 
needle tip toward and barely through the 


By carefully maneuvering the 


foramen ovale by repeated roentgenograms, 
one can be certain at all times of its depth 
and exact location. On visualizing and 
palpating the foraminal opening, the needle 
is advanced 1 cm. through it, where it will 
lie very near or among the ganglion cells 
Cerebrospinal fluid may be obtained, but this 
is unnecessary for obtaining a good result 
lf fluid should be obtained, not more than 
0.5 cc. of boiling water is injected as the 
initial amount, although by successively in 
creasing this by 0.5 cc. each time, it may 
require as much as 2 ce. at a single injection 
to produce the desired result. After each 
individual injection its effect is determined 
by the patient’s reaction to pinprick stimula 
tion of the face. Hypalgesia of the painful 
area is apparently all that is required to 
stop pain in most instances. If the fluid 
bearing subarachnoid space around. the 
ganglion has not been entered, slightly larger 
amounts of water will usually be necessary, 
but more than 2.5 ce. at a single injection 
has been considered unwise for fear of 
causing a temporary paresis of the extra 
ocular nerves. In the event of a failure it 
is better to wait Tor two days and then re 
peat the procedure. 


Summary of Cases Treated 


ne hundred patients with typical tic 
douloureux (major trigeminal tic) have had 


ganglion injections with boiling water (a« 


tually 80 C at the needle point in the 


ganglion ) by the method ce scribed There 


were five with immediate recurrence of their 
pain, which was relieved by suboceipital 
cramectomy and partial posterior root sec 
tion. One of these, on whom a classical 
partial root section was done, had a_ re 
currence of the pain a year later in the 
unanesthetized facial area, which was suc 
cessfully and easily relieved by total ganglion 
destruction by injecting 0.75 ce. of boiling 
water. lach of these failures had venous 
bleeding at the foramen ovale which cooled 
the water injected to an ineffective tem 
perature, so that only a moderate hypalgesia 
resulted. By greater experience and im 
provement in technique this cause for fail 
ure should be rare. Actually, there has been 
only one failure in the last patients 
treated, This woman was. successfully re 


heved three weeks later 


Complications Following the Procedure 


Of the 100 patients injected there was not 


one with facial paralysis or weakness 
Lacrimation was occasionally temporarily re 
duced, but in no instance was there indica 
tion of tearing being absent. In all patients 
the cornea appeared normally moist after a 
few months. The greater deep petrosal 
nerve, Which activates the lacrimal secre 
tions, hes just beneath the trigeminal gan 
glion, If the elements of this nerve are not 
disturbed by the injection, then there is no 
Should the 


paralyzed, then 


temporary dryness of the eye 
parasympathetic fibers be 
temporary dryness of the eye will oceur, but 
there is a restoration of normal lacrimation 
when these fibers regenerate lor this rea 
son there have been no late eye complica 
tions, and very few should be expected 
Often it was noticed that the conjunctiva 
was slightly irritated immediately after the 
injection, This apparently was a part of 
facial swelling from'needle puncture trauma 
In one patient there was a slightly congested 
conjunctiva associated with a tiny corneal 
abrasion, which persisted only four days 
Corneal sensation remained intact in most 
of the patients, since it was seldom neces 


sary to produce complete facial ane sthesia 
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Figs. 1-8—Sample group of sensory patterns following injection of the ganglion with 
boiling water for tie douloureux. The areas of hatchure represent anesthesia; the stippled 
areas, hypalgesia. Fig. 1.—Tie douloureux of left upper jaw and lip. Fig. 2.—Pain in upper lip 
only, Fig. 3.—Pain in right lower jaw, lip, and tongue. Fig. 4.—Pain in right upper jaw 
and lip 


HOT WATER GASSERIAN INJECTION 


Fig. 5.—Pain in right upper jaw and lip. Fig. 6—Pain primarily in left lower jaw and 
lip with some pain in upper lip. Fig. 7—Pain in left lower jaw and lip. Fig. &8—Pain over 
entire right side of face 
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to stop the pain. Hypalgesia over the area 
affected by the pain appears to be adequate 
to stop it, and complete anesthesia of the 
region has seldom been sought for. Actually 
there has been little or no complaint from 
those patients with complete half-face anes 
thesia from massive ganglion cell destruc 
tion, nor has there been a late corneal or 

lack of dis 
total 


visual disturbance. The 


comfort has been noted in sensory 


root section by the suboecipital approach in 
a recent review of a group on whom that 
operation was performed 


The 


partially or completely paralyzed in every 


muscles of mastication have been 


patient. Tull chewing strength returned in 
three or four months from regrowth of the 
motor branch because it is composed entirely 
of peripheral nerve fibers. 

l'wo early patients had stuffiness of the 
ear, which disappeared in a matter of sey 
eral months. This probably was caused from 
he morrhage near the Fustachean tube, pro 
duced by the needle puncture. Occasionally 
it hematoma causes swelling and discolora 
and neck, which lasts a 


tion of the face 


week or two 
Diplopia occurred temporarily in five pa 
third, 


This prob 


tients from slight weakness of the 


fourth, or sixth cranial nerve 


ibly is the result of the heat extending to 


these nerves where they lie ery near the 


ganglion, when the quantity of water has 


been too large. This has always disappeared 


in from three to five months when these 


nerves have regenerated, This temporary 


complication has hecome very rare with addi 
tional experienc: 
Tle rpes often oceurs after operative pro 


cedures and aleohol injection. In two pa 


tients of this group there were several small 


blebs on the lower lip. In a number of pa 


tients there was a small ulcer undoubtedly 


herpetic in origin—on the mucous membrane 


of the lower lip. These all healed in less 


than three weeks. Two patients had some 


headache and what appeared to be a mild 
meningeal reaction, One had herpes on the 


upper and lower lips and eyelids. No 


o 
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complication resulted from this, and it was 
thought to have been caused by an excessive 
amount of boiling water that had been in- 
jected. One of them had a large herpetic 
eruption over the upper and lower lips on 
the side opposite that of the injection. Ap 
parently the meningismus, which lasted only 
24 hours, was due to the activation of intra 
cramial herpetic virus. 


Results of Hot Water Injection in Tix 


Douloureux* 


Result No. of 
Patients 
Completely relieved of sharp tic pains Ws 
No relief (relieved by operation ‘. ‘ 
Partial but satisfactory relief (some twinges present, 
but not distressing) 
Reinjection (many months later) because of extension 
of pain to area not previously involved 
Facial paralysis or weak ness 
Corneal ulcer or corneal complications 
Facial herpe 
Extraocular weaknes 
serious complications 
Deaths or postinjection shock 
severe postinjection paresthesias (only one of these 
preferred the tle pain to the paresthesia i 


lasting from 3-5 mo 5 
None 
None 


* First 100 patient 


Conclusion 


lhe procedure of Gasserian ganglion cell 
destruction by injecting boiling water into 
this nerve center has been effective in safely 
stopping the pain of tic douloureux in 96 
out of 100 patients, Two, with inadequate 
facial hypalgesia, had a late return of pain, 
which was stopped by a second injection 

To date, it appears that this method js 
as permanent a cure for tic douloureux as 
is available at the present time, although it 
must be acknowledged that any treatment 
that does not destroy every single ganglion 
cell or every sensory root fiber back of 
the ganglion may fail, because pain may 
return if the extend to 


disorder should 


those parts of the face not completely 


anesthetized. However, should the pain ex 


tend to other parts of the face not formerly 


affected, another injection can be performed 
with no greater risk or pain than the first 
one, The advantage of this method appears 
to be the avoidance of a major brain op 
eration with its shock, low mortality, 


manence, absence of serious eve 


per 
complica 


tions, no facial paralysis, and painlessness 
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HOT WATER GASSERIAN INJECTION 


This procedure is not recommended for 
detailed 


Its technical aspects require the 


those untrained in intracranial 


anatomy. 


knowledge and experience equivalent to that 


of a neurosurgeon for safe and satisfactory 
results. 


Jefferson Hospital 
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Brain Copper-Protein Fractions in the 


Normal and in Wilson’s Disease 


HUNTINGTON PORTER, M.D., and JORDI FOLCH, M.D., Boston 


Alteration in copper metabolism is well 


established as a consistent feature of hepato 
lenticular degeneration (Wilson's disease ). 
A number of different aspects of this meta 
bolic abnormality have been described. The 


copper content of brain, liver, and other 


organs is increased.* Urinary excretion of 


copper is inereased,t but fecal exeretion ts 


decreased,t the patients showing a positive 
dietary balance with respect to copper, Total 
erum copper is usually decreased,§ due to 
a marked reduction in ceruloplasmin, 
whereas the amount of plasma copper loose 
ly bound to protein and reacting directly 
with sodium diethyldithioearbamate is in 
Studies with radioactive 


creased,* copper 


have indicated increased absorption of 


copper from the gastrointestinal tract { and 
demonstrated relative persistence of admin 
istered copper in the albumin fraction of 
serum, as opposed to the transfer into the 
ceruloplasmin-containing globulin fraction 
which occurs in normal persons.# Improve 
ment om some 


neurological symptoms in 


administration of dimer 


(BAL), 


following 
caprol |’ 


cases 
noted by several 
1956 
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B-921 from the U.S 
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Health 
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Hospital, and the Departments of Neurology and 
Biological Chemistry, Harvard Medical School 
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t References 5, 6 

{ References 4, 7 

§ References 9 

References 10, 11 
References 12, 13 


# References 14, 15 


observers,* has suggested that the neurol 
ogical manifestations of this disease may 
be related to the accumulation of copper in 
the brain. 

Previous preliminary communications + 
have described the development of proce 
dures for the separation of brain tissue 


three 


containing fractions and for the isolation, 


components into different copper 
from one of them, of a protein subfraction 
containing 0.14% copper. The further puri 
fication of this subfraction to yield a green 
copper protein, which is homogeneous on 
paper electrophoresis, will be reported else 
where.f To our knowledge, no other data 
have been available on the condition in which 
copper is present in either normal or patho 
logical brain. The present paper describes 
the application of the above fractionation 
procedures to brains with hepatolenticular 
degeneration and reports in more detail the 
normal human and bovine 


results from 


brain. 


Material and Methods 


The normal human brains used in the fractiona 
tion procedure were from patients dying abruptly 
of such causes as myocardial infarction, pulmonary 
The 
three brains studied as examples of hepatolenticular 


embolus, and dissecting aortic aneurysm. 


degeneration were from well-established cases of} 


this disease with Kayser-Fleischer rings. De 


scriptions of clinical aspects of these cases are 


available in other papers.§ The normal brains were 
taken 


of autopsy 


directly into glass containers at the time 


The portions of brain from nepato 


* References 4, 7, 12, 16-18 
+ References 19, 20 

t Porter, H., and Folch, J 

§ References 4, 17. 
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BRAIN COPPER-PROTEIN FRACTIONS 
ind 2 
metal at the time 
from Case 39 had also 


been protected from contamination with extraneous 


lenticular degeneration Cases 1 


collected 


were also 
without contact with 
of autopsy. The material 
copper and was received wrapped in Parafilm and 
frozen in carbon dioxide snow (dry 


The 
under cold 


ice ) 


meninges each brain 


Thereafter all 


carried out im a 


were stripped from 
redistilled 


tionation procedures 


frac- 
cold 


scrap 


water 
were 
room at 4 C 


Gray matter was obtained by 


ing cerebral cortex from the chilled brain with a 


White 


dissecting out the corpus callosum and 


wooden tongue depressor matter was ob 


tained by 
a glass knife The tissue 
10 


centrum semiovale with 


was homogenized by followed 


treezing at 
by partial thawing and grinding in a mortar with 
90-mesh Alundum 


oxide). Serupulous precautions to avoid contam 


(electrically fused aluminum 


ination with extraneous copper were taken through 
out the fractionation procedures and analyses. All 


glassware was cleaned by allowing it to stand 


overnight in 6 N HCl prior to each use, followed 
by exhaustive Alundum 


rinsing, and the used in 


TABLE 1 


Brain cortex or 


the conditions employed were, in fact, not introduc 
ing extraneous copper, the grinding and tissue ex 
traction procedure was carried out in quadruplicate 
as a blank without tissue but 
buffer, both 


was 


using Alundum and 


acetate freed of extraneous copper 


as above. It demonstrated that the grinding 


and tissue extraction procedure 
than 


would not contrib 


ute more 0.07y of copper per gram of 
fresh tissue, which would amount to less than 3% 
of the copper in bovine cortex. Copper determina- 
tions were carried out in duplicate by the method 
of Eden and 


ported 


(,reen, modified 


as previously re 


Results 


Procedure for Separation of Brain Proteins 
into Three Copper-Containing Fractions 
Table 1 the 


procedure which was developed for separa 


outlines schematic form 


tion of brain proteins into three different 


copper-contamimng fractions. To the homog 


Procedure for Separation of Brain Copper-Protein Fractions 


white matter 


frozen and ground 


extracted with 0.1 M Na acetate buffer pH 4." 


pH -4.5-buffer-soluble 
Fraction I 


pH.-3.5 low-ionic-strength 
oluble (Fraction I 


grinding the tissue was similarly cleaned with the 
initial two-hour 
boiling 6 N He¢ All 
glass The 


fron 


addition of an period in contact 


with used 


buffer, 


water was 


redistilled over acetate which 


when made reagent-grade chemicals, con 


tained appreciable copper, was made copper-free by 


the addition to each liter of buffer of l cc. of a 
2% solution of sodium 


diethvidithiocarbamate, fol 
10 


tetrachlorice In order 10 ¢ 


lowed by extraction four times waitl portions 


of carbon mhirm at 


Mack 

D. Denny 
© Made 
G. F 


through the 


Brown and Dr M 


available courtesy of Dr 
oles 
courtesy Dr 


available through the 


Cartwright 


residue 


washed 3 times with H,O 


extracted after addition of 
0.02 N HClto pH 45 


residue 
Fraction 


enized fresh tissue was added 0.1 M sodium 
acetate buffer pH 4.5 in the proportion of 
2 ce, per gram of fresh tissue, and the mix 
ture was stirred for one hour using a glass 
stirrer. After centrifugation of the mixture 
for 45 minutes at 2600 g, a clear brownish 
red supernatant could be decanted (Traction 
1). In calculating yields of copper and pro 
tein, the water contributed by the tissue to 
the final buffer volumes was computed “as 
0.85 ec, per gram of fresh tissue for cortex 


and as 0.70 ce. per gram of fresh tissue 
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for white matter. The buffer-insoluble tis 


sue residue was then washed by addition of 
4 
fresh tissue, followed by thorough mixing, 
centrifugation, and decantation of the clear 
supernatant that had separated 


of water for each gram of starting 


The wash 
ing with water was repeated two or three 
times, with resulting reduction in the ionic 
strength of the solution wetting the tissue 
residue to less than 0.001. To the washed 
0.02 NHC was then slowly added 
dropwise with mechanical stirring, using a 
glass 
a pl of approximately 3.5 


residue, 


stirrer, until the suspension reached 
To bring the 
suspension to this pH required about 2.5 ce. 
of 0.02 N HCl per gram of starting fresh 
tissue, making the final volume 
3 The 


mixture was stirred for 30 minutes and then 


aqueous 
about per gram of fresh tissue. 
centrifuged for 2 hours at 2600 g. Even 
after this long a period of centrifugation, 
the sediment remained poorly packed, but it 
was possible to decant or siphon off a faintly 
brownish, opalescent supernatant (Traction 
Il) The pli 3.5 insoluble residue (Fraction 
111) could be freed of the remaining pH 
3.5 soluble material by washing repeatedly 
with water, followed by washing with ace 
tone prior to drying 

In the case of bovine brain, it was found 
that water extracts # and 0.1 M sodium bi 
carbonate buffer extracts pli &.2 of the tis 
sue contained amounts of copper similar to 
those present in pH $5 acetate buffer ex 
tracts (I raction 1). It was established that 
the same copper fraction was present in the 
three different extracts by extracting the 
tissue, on the one hand, with acetate buffer 
and then with bicarbonate buffer, and, on 
the other hand, with water and then with 
acetate buffer. In both cases it was found 
that the second extract contained only that 
amount of copper which could be accounted 
for by the portion of original extract re 
with the residue after the 


maining tissue 


# In order to obtain clear water extracts, it was 
at 44,000¢ 


gross 


necessary 
at 20008 


may 


to centrituge Centritugation 


yielded only suspensions, which 


contain the major portion of tissue com 


ponents 


10 


ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


first extraction. Water or bicarbonate buffer 
extractions, however, yielded the Fraction | 
copper-protein in a less concentrated form, 
since they extracted larger amounts of other 
proteins than did the pH 4.5 acetate buffer. 


Distribution of Copper Between the Three 


Fractions in Bovine Brain 


The fractionation outlined 


above was developed with bovine brain. The 


proces lu re 


relative amounts of tissue copper extracted 
in each of the first two fractions, as obtained 
from six different preparations of bovine 
brain, are shown in the upper portion of 
Table 2. 


I and Fraction Il were quite consistent in 


It is apparent that both I*raction 


yield of copper and of total solids as meas- 
ured by dry weight. In the case of Fraction 
I, the solids were determined after dialysis 
to remove the acid-soluble components of 
low The 


Il contained from 


molecular weight solids from 
lraction and Fraction 
12.3% to 14.5% nitrogen, indicating that 
they were mainly protein. Both 
also exhaustible. 


Thus, washing the tissue residue after the 


fractions 
from bovine cortex were 
fresh buffer 
or washing the tissue residue after the ex 
traction of 


extraction of Fraction | with 


lraction Il with water, main 
taining the pH at 3.5, failed in both cases 
to extract copper or nitrogen in excess of 
the amounts accounted for by the portion of 
original extract remaining in the residue. 
The copper in both fractions was essen 


tially undialyzable, even when dialysis was 
begun with the contents of the bag at the 
relatively low pH’s used in the extraction 
the 
more than one-third of the solids and of the 
nitrogen were found to be dialyzable. The 


procedures. In case of Fraction II, 


had 


water 


that the tissue residue been ex 


haustively 


fact 


washed with prior to 
made it 
unlikely that the dialyzable material repre 


sented 


extraction of this fraction most 


residual acid-soluble components. 
This unexpected observation is being in 
vestigated further. That the major part of 
the copper in Fraction I] was not attached 


to this dialyzable material was further dem 


a 
A 
an 
4 
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onstrated by analysis of the external solu analyses on such residues from three dif 
tions, the copper content of which ranged ferent preparations of bovine cortex. They 
only from zero to 21% of the initial Frac 


were found to contain, respectively, 0.59y, 
tion I] copper Moreover, proteins contain 0.82, and ] 2? 


y of copper per gram of 
ing more than 80% of the copper in this fresh tissue. In these three preparations 
fraction could be precipitated by raising the the sum total of copper in Fractions |. I] 
pH to 3.5 and amounted to from 98% to 114% of 
As can be seen from Table 2, the sum of : ; 
the total fresh tissue coppel 
the copper extracted in Fraction | plus that 


in Fraction I] did not account for the total Distribution of Copper Among the Three 


fresh tissue copper. By subtracting the sum Fractions in Normal Human Brain 
of the copper in the first two fractions from 


the total tissue copper, about one-third of The fractionation procedure was also ap 
the total copper in both bovine cortex and plied to four normal human brains, with 
bovine white matter could be assigned to the results shown in Table 2. Comparison 
residual fraction III. That this residual of the human values with those obtained 
fraction really contains copper, and is not from bovine brain reveals some noteworthy 


a computation artifact, was shown by copper differences between the two species with 


Taste 2—Lopper and Solids Extracted in Fractions | and I from Bovine Bram, Normal Human Bram 
and Brains with Hepatolenticular Degeneration * 


Fraction | Fraction If 
Extracted by pHi 4 Extracted at pH 4.5 
O.1 M Acetate Buffer & Low lonte Strength 


Copper Solidst Copper Solids 


0.73 

Bovine O86 
cortex ow 
OW 

1.01 


Bovine 
white 
matter 


0.16 (16% 


Normal 
human 
corte.’ 


Normal 
human 
white 
matter 


Hepatolenticular “4.2 

degeneration 54.5 46.0 (85% 5.96 BAH 

cortex a 613 41.5 (68%) 7.44 (12%) 10.1 
| 


* Copper expressed as micrograms per gram of fresh tissue. Solids expressed as milligrams per gram of fresh tissue. Percentile 
slues, in parenthesis, refer to the proportion of total fresh tissue copper obtained in each fraction 


Determined after dialys! 


Total 
issue Tissue 4 
opper 
= = = 
6.25 
6.04 O00 S14 
42.5 
Os 
Om 
316 
$4.2 
Mean 2.47 (37% 6.17 (20% 
‘ 4 3.4 
0.97 0.38 244 
( LO O51 3.19 
I) 0.51 O18 12.5 
} 0.0% 0.52 0.19 12.9 
1.0 0.54 0.1 0.0 
Mean 0.50 (50% 4.10 
A 1.00) 244 
14) 2.62 7.04 0.97 
( 4.45 2.29 7.72 OM 24.4 
> 4.12 2.72 0.92 24.4 
Ment 4.01 2.52 (13% 7.19 O91 (24% 20.7 
4.4% 2.2% 4.62 
2.05 au OM 14.3 
( 2.72 0.45 44 
174 2.459 OA 14.45 
Meat 2.51 (1% 4.45 (10% 14.5 
| | 
| 
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respect both to the total tissue copper and 
to the 
three 


distribution of copper among the 
that 


both human cortex and human white matter 


fractions. First, it can be seen 
contain substantially larger amounts of total 
tissue copper than their bovine counterparts, 
and that, in this study, the average total 
copper content of human white matter ap 
proximated, and indeed slightly exceeded, 
the total copper content of human cortex, 
Second, a greater proportion of the total 
tissue copper of human brain was extract 
able in Traction I, this fraction accounting 
for more than 600 of the total copper in 
both human cortex and human white matter 
correspondingly smaller 
total 


proportion of 


tissue could be 


copper assigned to 
Iraction IIL of human cortex, whereas the 
proportions of the total tissue coppel ob 
tained in Il from 


and from human white matter were only 


raction human cortex 
slightly less than the corresponding bovine 
values. The copper content of human Irae 
tions | and JI, like that of 


counterparts, remained 


their bovine 


undiminished — by 


dialysis, and proteins containing approxi 


mately 800 of the copper in human [rac 
tion Il could be precipitated by raising the 
pli to 5.5 


Solids in human Fractions | and 

Il also contained about nitrogen. 

Fractionation of the Pathological Copper in 
Brains from Cases of Hepatolenticular 


Degeneration 


The results obtained by applying the frac 
tionation procedure to cerebral cortex from 
three cases of hepatolenticular degeneration 
Table 2. In 


these three brains, with a total cortex copper 


are shown at the bottom of 


content increased to between 13 


and 15 
times the normal average, copper extracted 
in Iraetion | 


850) of the 


from O68 to 
Yields of total 
particularly those extracted in Traction 
Case 3. In 


however, the yields of protein were similar 


accounted for 
total. solids, 


were diminished in Case 
to the normal values, and it is possible that 
the low figures in Case 3 represent a post 
material 


mortem artifact. At the time the 


] 
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from Case 1 was received, only the acetate 
buffer extraction step had been developed. 
Cortex from the other two cases, however, 
was put through the entire fractionation pro- 
cedure, including analyses of the washed 
residual Fraction II]. In Case 2, Fraction 
II] contained 3.28y of copper per gram of 
fresh the total 
In Case 3, Fraction III] con- 


tissue, or 6.1% of fresh 
tissue copper. 
tained 6.147 of copper per gram of fresh 
10% of the total 
Thus, all three fractions 


uted, although in varying degree, to the 


tissue, or fresh tissue 


copper. contrib 
abnormal inerease in brain copper in hepato 
The the 
copper recovered in each of the three frac- 


tions individually amounted to 102 of the 


lenticular .degeneration. sum of 


total fresh tissue copper in Case 2 and to 
90% of the total 
Case 3. 

Dialysis of the pH 4.5 buffer extracts 


fresh tissue copper in 


containing Fraction | against water resulted 
marked copper in the two 
pathological brains in which it was carried 


in a loss of 


out, as Opposed to normal brains, in which 
none of the Fraction | copper was dialyz 
able. In 2 and 3, respectively, the 
dialyzed extracts retained 26.8y and 21.9y 


Cases 


of copper per gram of fresh tissue, or 58% 
and 53° of the starting Fraction | copper 
This loss of copper on dialysis might have 
resulted either from a copper-protein linkage 
unstable at pH 4.5 or from a combination 
of some of the copper with dialyzable com 
The 
identity in bovine cortex of the copper ex 


ponents of small molecular weight. 


tracted by 0.1 M sodium bicarbonate buffer 
pH 8.2 with that extracted as Fraction | 
by pH 4.5 acetate buffer seemed to offer 
these 


a means of which of 


determining 


possible mechanisms was operating. Since 


dialysis of bicarbonate buffer extracts 
against water resulted in the formation of a 
the 
buffer extracts were instead dialyzed against 


0.1 M 


Ose, preparations of cortex from Cases 2 
pre] 


considerable precipitate, bicarbonate 


bicarbonate solution. this pur 


and 3 each were extracted with four volumes 


of M sodium bicarbonate. The copper 


a 
4 
, 
: 
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extracted amounted to 45.ly per gram of 
fresh tissue in Case 2 and 46.9y per gram 
of fresh tissue in Case 3, or 98% and 113¢¢, 
respectively, of the copper extracted by the 
pH 4.5 acetate buffer. Duplicate aliquots 
of the bicarbonate buffer extracts from each 
case were then dialyzed over three succes 
sive 48-hour periods against three successive 
portions of ninefold their volume of bicar 
bonate buffer. Copper retained after dialysis 
amounted in the duplicate experiments to 
107 and 112% of the initial bicarbonate 
buffer extract copper in Case 2 and to 100 
and 95% of the 


extract copper in Case 3. 


initial bicarbonate buffer 
That 
quantities of copper were not lost on dialysis 


significant 


against bicarbonate buffer was further veri 
fied by analyses of the first external solu 
tions, which contained zero and 9% of the 
initial bicarbonate buffer extract copper in 
and 10% 


Case 2 and 1% 
carbonate buffer extract copper in Case 3. It 


of the initial bi 
was therefore concluded that the copper loss 
on dialysis of the original pH 4.5 buffer 
extracts was the result of instability of the 
copper-protein linkage to this pH, and that 
substantially all of the pathological copper 
in the brain in hepatolenticular degeneration 
is bound in undialyzable form, presumably 
to proteins. These results also indicated that 
in hepatolenticular degeneration a consider 
able portion of the pathological copper is 
present in a form that is different from any 
occurring in appreciable amounts in normal 
brain. This abnormal copper-protein com 
bination is characterized by solubility in pH 
1.5 acetate buffer and also in pH &.2 bi 
carbonate buffer, and by loss of copper on 
pH 4.5, 
copper on dialysis at pH 8.2. If the copper 


dialysis at but by retention of 
extracted from these pathological brains by 
bicarbonate buffer is strictly identical with 
that extracted by acetate buffer, as can be 
shown for bovine brain, the copper in this 
abnormal form might be equivalent to the 
copper lost on dialysis of the pH 4.5 buffe: 
extract, that is, about one-third of the total 


fresh tissue copper. 


Comment 


Early in the course of this investigation, 
that, in total 


pr ter lipids,*4 


it was found bovine brain, 


lipid extracts,** including 


contained no copper. The problem of the 
types of organic combination in which cop 
per is present in brain therefore became 
part of the larger problem of development 
of procedures for the extraction and tsola- 
tion of brain proteins in general. [qual 
quantities of copper were obtained by cx 
tracting the fresh tissue with 0.1 M acetate 
buffer at pH 4.5, with water alone, or with 
0.1 M sodium bicarbonate at pH &.2, and 
the identity of the copper extracted could be 
demonstrated by successive extractions with 
the different mediums in varying order, Of 
these three alternative procedures, extraction 
with acetate buffer had two distinct advan 
tages over the other two mediums as an 
initial step in the separation of brain copper 
protems lirst, clear separation of super 


natant and sediment was readily obtained 


on centrifugation at relatively low g values, 
thus obviating the need for more elaborate 
centrifuging equipment, which was both less 
suitable for large-scale preparations and 
more likely to introduce contamination with 
37% 


(human cortex ) 


extraneous copper. Second, between 
and 63%¢ 
fresh 


concentrated in a 


(bovine cortex ) 


of the total tissue copper could be 


fraction contaiming not 


more than 7 of the total brain proteins, 


whereas both water and bicarbonate buffer 


extracted additional amounts of unrelated 


copper free protems The acetate buffer ex 
tracts were also consistent in yield of copper 
and of solids, and were exhaustible, repeti 
tion of the extraction of the tissue residue 
fresh buffer 


copper or prote in 


with yielding no additional 
A possible disadvantage 
of the extraction with acetate buffer was the 
possibility of loss of copper from the nat 
urally occurring copper-protein at pH 4.5, 
since certain purified copper-proteins, for 


example, ceruloplasmin, have been re 


ported to lose copper at this pH The pH 1.5 
buffer extracts of 


acetate brain, however, 


lost no copper even on prolonged dialysis 
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against acetate buffer at the same pH. Ex 
traction of the fresh tissue with 0.1 M ace 
tate buffer pH 4.5 was therefore adopted 
as the routine initial step in the separation 
of brain copper-proteins, and the copper 
proteins so obtained are designated as lrac 
tion I, Both the stability of the copper in 
this fraction to dialysis at pH 4.5 and the 
extractability of the same copper-containing 
fraction over a pH range of 4.5 to 8.2 
strengthen the likelihood that the copper 
protein so obtained is not an artificial pro 
duct of the procedure of preparation, but is 
a naturally occurring copper-protein., 

A second copper-containing protein frac 
tion, designated Fraction Il, could be ex 
tracted residue of 


from the Fraction | by 


lowering the pH to 3.5 and the ionic 


strength to less than 0.001, That lowering 
both pH and ionic strength might lead to 
extraction of another group of brain pro 
teins Was not unexpected in view of the gen 
eral observations of a class of proteins “in 
which increase of tonic strength actually 
decreases solubility on the acid side of the 
isoelectric point.’”** This fraction, like Frac 
tion |, was reproducible and exhaustible in 
yield of both copper and solids and retained 
its copper on dialysis. In the two species 
examined, the quantities of both copper and 
solids extracted as Fraction Il from gray 
matter were at least twofold those extracted 
from white 


matter, The sum of the copper 


extracted in’ Fraction | plus Fraction 


failed to account for the total fresh tissue 


copper in all four tissues examined, i. e 
bovine cortex, bovine white matter, human 
cortex, and human white matter. The copper 
which could therefore be assigned to residual 
Ill amounted to about one-third 
of the total fresh tissue copper in all of the 
tissues examined except human cortex, lor 
cortex, the 


III 


bovine presence of copper in 


was demonstrated by direct 
analysis of the washed residue, with re 
three fractions 


of the total 


covery in the sum of the 
of 98% to 114% fresh tissue 


copper 
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In the brains from cases of hepatolenticu- 
lar degeneration, all three fractions could be 
shown to contribute to the greatly increased 
total copper content. by far the greatest 


abselute amount of pathological copper, 
however, could be extracted in Fraction I. 
When the pH 4.5 acetate buffer extract 
containing Fraction | was dialyzed, it be 
came apparent that, in hepatolenticular de 
this 


existed in two different types of organic 


generation, the copper in fraction 
which rendered 
pH 4.5. This 


dialyzable copper might have represented 


combination, one of 


the copper dialyzable at 


either an instability of a copper-protein link 
age to pH 4.5 or a primary combination of 
copper with nonprotein components of small 
molecular weight. The latter possibility re 
quired special consideration in view of the 
suggestion by Uzman ** that the fixation of 
copper in orgars like liver and brain may be 
due to the formation of copper-peptide com 
plexes in the tissues. As in the case of 
bovine cortex, extraction of the fresh tissue 
from these pathological brains with pH &.2 
sodium bicarbonate buffer yielded amounts 
of copper similar to those obtained with the 
pH 4.5 acetate buffer. Dialysis of bicarbon 
ate buffer extracts against bicarbonate buffer 
was carried out to determine whether signifi 
fact, 
bound to smaller molecules, such as peptides. 


cant quantities of copper were, in 


Under these conditions no copper was 
dialyzable. It is concluded that substantially 
all of the copper accumulating in the brain 
in hepatolenticular degeneration is bound in 
undialyzable form, presumably to proteins. 
These results also indicate that in hepato 
lenticular degeneration a considerable pro 
portion of the pathological copper, probably 
amounting to at least one-third of the total, 
is in a type of copper protein combination 
not found in appreciable amounts in normal 
brain. This abnormal copper-protein is sim 
ilar to normal Fraction | in being soluble 
both in pH 4.5 acetate buffer and in pH 
8.2 bicarbonate buffer, but is different from 
normal Fraction | copper-protein(s) in its 


failure to retain copper on dialysis at pH 


ft 
a a 
j 
4 
‘wr 
a 
| 
as 


BRAIN COPPER-PROTEIN FRACTIONS 

4.5, Since ceruloplasmin, for example, has 
been reported to lose only part of its blue 
color, or copper, at pH 4.5,* it may be 
that the proportion of the total tissue copper 
in this abnormal form is, in fact, consider 
ably greater than the values indicated by 
the amount of copper actually lost ‘on dial 
ysis at this pH. It is possible that this 
abnormal type of copper-protein combina 
tion is related to the development of the 
neurological manifestations of this disease, 
perhaps by combining with, and inhibiting 
the enzymatic activity of, some normally 
copper free protein ( s). Since, of the brain 
thus 
far, this one appears to have the least firm 


copper-protein combinations studied 
copper-protein linkage, it is possible that it 
is this copper which is affected by treatment 
with dimereaprol. At the present time, there 
is no evidence as to whether the pH-4.5 
dialysis-stable copper, amounting to one 
the total 


is or is not identical with the Frac 


third or more of fresh tissue 
copper, 


tion | copper of normal brain. 


Summary 


Brain proteins in hepatolenticular degen 
eration, like those in normal brain, can be 
separated into three copper-containing frac 
with O.1 M 
acetate buffer pH 4.5 (or with water or 
with 0.1 M_ bicarbonate buffer pH 8.2); 
Irraction II, extracted at pH 3.5 and vanisl 


tions: Fraction I, extracted 


ing ionic strength, and the residual Fraction 

The greatest absolute amount of patho 
logical brain copper in hepatolenticular de 
generation is extracted in Fraction I. Of 
this Fraction | copper, slightly more than 
one-half is nondialyzable at pH 4.5 and 
may or may not be identical with the Frac 
tion | copper of normal brain. 

A significant portion of the pathological 
copper in the brain in hepatolenticular de 
found 


generation is present in a form not 


in appreciable amounts in normal brain. 
This abnormal copper-protein combination 


is similar to normal Fraction I in being sol 


* References 24, 27 


uble both in O.1 M acetate butfer pH 4.5 
and in 0.1 M bicarbonate buffer pH &.2, but 
is different from normal Fraction | copper 
protein(s) in its failure to retain copper on 
dialysis at pH 4.5 

The finding that bicarbonate butter ex 
tracts of the fresh tissue do not lose copper 
on dialysis against bicarbonate buffer indi 
cates that substantially all of the copper in 
the brain in hepatolenticular de generation 1s 
bound in undialyzable form, presumably to 
proteins. 

Mr. Juris Mrs 
gave technical assistance, and Dr 


Dr. J. M. Foley, and Dr. G. I 


available the 


Beggrovs and Sally Ainsworth 
Denny-Brown, 
Cartwright made 
material from the cases of hep 


atolenticular degeneration 
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Incidence of Neurological Complications in 


Congenital Heart Disease 


H. RICHARD TYLER, M.D., and DAVID B. CLARK, M.D., Baltimore 


Introduction 


In the last few years there have been 


several papers on the association of cerebral 
abscess and cyanotic congenital heart dis 
ease.* Defects of the cardiac septum are a 
well-recognized feature of mongolism.? How 
ever, little or no emphasis has been placed on 
episodic loss of consciousness, convulsions, 
cerebrovascular accidents, and other neuro 
logical conditions. These are surprisingly 
common. It is the purpose of this paper to 
relative frequency of certain 


review the 


neurological complications of congenital 
heart disease as seen in the cardiac clinic of 


the Harriet Lane Home. 


Material 
Records of 1875 patients of the cardiac clini 
at the Harriet Lane Home, The Johns Hopkins 


Hospital, were reviewed, covering the period trom 
1944 to 1955 
ing catheterization studies or operative intervention 
included, All 


formations were included 


Neurological complications follow 


were not diagnosed forms of mal 


However, such common 
types as patent ductus arteriosus and isolated septal 


defects were found to have very few neurological 


complications. Therefore, only a statistically sig 


nificant sampling of these malformations 


made. A 


not ¢ onsidered hecause 


was 


few highly unusual malformations were 


information was too scanty 


to be of any statistical value Percentages are 


given only where they are statistically significant 


The cardiac diagnosis was made mainly on clin 


ical grounds, often verified by angiography, 


catheterization, or postmortem studies. The diag 


noses were grouped according to basi types of 


cardiac defects. Group I is characterized by de 
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creased pulmonary flow. In Group IL transposition 


(sroup 


essentially 


of the great vessels is most Mmportant 


normal 
Group IV 


contains those cases with increased pulmonary cir- 


includes malformations with 


pulmonary circulation in early life 


culation Group \ 


comsists ot septal defects and a 


patent ductus arteriosus, which are the so-called 


acyanotic forms of congenital heart disease 


In postmortem studies the clinical diagnosis was 


verified in about 90% of the cases of tetraloe, 


of Fallot and transposition, in 3007-000 in which 
the diagnosis of single ventricle and tricuspid 
atresia was made, and in 60%-80% of the rest 
Diagnostic errors between groups were rare 

\ total of 481 patients, or 25.4%, had signs ot 


symptoms ot 


neurological disability 


Neurological Complications 


I. Loss of Consciousness and Convulsions 


exclusive of convulsions, episodic loss of 
consciousness was noted in 225 patients, 
This resulted from severe cyanotic and dy 
spneic attacks, which are quite common in 
cyanotic heart disease. The period of un 
consciousness lasted from minutes to two or 
hours, and in 


These 


cally brought on by exertion, feeding, bowel 
movement, et 


three some cases death fol 


lowed characteristi 


episodes were 
and were more frequently 
seen from the second half of the first year 
of life through 2 or 3 years of age. In 
many cases they recurred in less severe form 
for many years. Infrequently they would 
recur, or increase in severity, at the time of 
puberty, with the increased requirements of 
growth and activity. Cyanosis and dyspnea 
almost always preceded loss of conscious 
ness, though, rarely, some patients had loss 
of consciousness without any such preced 
ing 
number of 


individual 
attacks 
a lifetime to 15 or 20 a day 


symptoms. In the 


from 1 in 


patients 


such varied 


A. M.A 


In many of the children the history of 
“stiffening” or “eyes rolling,” without loss 
of consciousness or convulsive clonic move 
ments, was obtained. They were not in 
cluded in the tabulation 

Incidence of loss of consciousness in the 
various forms of congenital heart disease 
is given in Table 1. 

One hundred nine patients had at least 
This incidence was doubled 


ballot 


In these conditions the com 


one convulsion 


in patients with tetralogy of and 
transposition 
monest type of seizure was precipitated by 
a very severe cyanotic and dyspneic attack 
Isolated 


epilepsy, accounted for the remainder of the 


convulsions, as well as idiopathic 


seizures recorded (Table 2) 


II. Cerebral Abscess 


were 27 cases of cerebral abscess 


Phere 


in our series. With one exception, all were 


All pa 


tients had cardiac abnormalities which pet 


patients with cyanotic heart disease 


mitted venous blood to reach the systemic 
circulation without first passing through the 
pulmonary circulation, Only one case fol 
In the 
26 others no proof of a coexistent or pre 
Table 


3 ives the distribution of these abscesses 


lowed subacute bacterial endocarditis 


existent cardiac infection was found 
In this hospital cerebral abscess complicat 
ing congenital heart disease has not been 


seen below the age of 2 years. 


III. Cerebrovascular Accidents 


Seventy-two patients suffered cerebro 
accidents. Four of these had two 


The 


cases is given in Table 4 


vascular 


such accidents distribution of these 
The incidence was 
significantly greater in patients with trans 


wsition of the great vessels. 
| 


IV. Mental Retardation 


Criteria for the diagnosis of mental re 
Motor de 


velopment is so often delayed in children 


tardation were difficult to select 


with cyanotic heart disease that the physical 
childhood 


Progress through school is re 


milestones of early lose much 


significance 
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tarded by chronic illness and poor attend 
ance. Since speech does not seem to be 
affected by cyanotic heart disease alone, 
this was considered a most reliable guide. 
Any child who did not talk by the age of 3 
years was considered mentally retarded. In 
retrospective analysis of the older children 
this criterion seemed quite reliable. 

There is an almost twofold increase of 
mental retardation in the cyanotic forms of 
heart disease as compared with the acyanotic 
group. 

Fifteen of these patients were Mongolian 
idiots, and six were microcephalic idiots. 
Table 5 shows the distribution of such pa 
tients. 


V. Incidental Conditions 


Six of these 
patients had a patent ductus arteriosus, and 


Kleven patients were deaf. 


in these the history of rubella in the first 
(Men 


tal retardation and cataracts were also noted 


trimester of pregnancy was elicited 


in some of these patients. ) 

Four patients had congenital unilateral 
facial paralysis associated with congenital 
the external 
ear and cleft palate. All had tetralogy of 
Fallot. 


There were two instances each of menin 


abnormalities of homolateral 


gitis, otitic hydrocephalus, progressive hy 
drocephalus, and brain tumor. . 

One case of each of the following condi 
tions was also seen in this series: measles 
encephalomyelitis, paraplegia, ataxia follow 


ing the use of streptomycin, gargoylism, 


sell’s palsy, arthrogryposis multiplex con 
genita, familial 
idiocy, progressive retinal and cochlear de 
generation, syringomyelia, cerebral emboli 
secondary to subacute bacterial endocarditis, 


poliomyelitis, amaurotic 


and cerebral angioma. 


Comment 


In the incidence of loss of consciousness 
and convulsive disorders there is a signifi 
cant difference between the patients with 
transposition, tetralogy of Fallot, and trun 


cus arteriosus, on the one hand, and those 


Taste 1.—Incidence of Loss of Consciousness in Patients with Congenital Heart Diseas: 


No. of Cave 
Form of Congenital Heart with Loss of otal No Percentages 


Consciousness of Cases W hen Signifleant 

Group I 

Tetralogy of Fallot 

Tricuspid atresia 

Single ventricle 

Pransposition with pulmonary stenosi 

Single ventricle with pulmonary stenosi 

Pruncus arteriosus with decreased flow 
Group II 

Transposition 

Transposition with tricuspid atresia 
Group 

Ebstein's malformation 

Pure pulmonary stenosis 

Trunecus arteriosus with normal flow 
Group TV 

EFisenmenger's syndrome 

Pruncus arteriosus with increased flow 
Group \ 

Interventricular & interauricular septal defects 

Patent ductus arteriosus 


Potal 


TABLE 2.—Incidence of Convulsions in Patients with Congenital Heart Disea 


No. of Case 
Form of Congenital Heart with lotal No Percentages 
Convulsion of Cases When Significant 
Group I 
Tetralogy of Fallot 
Tricuspid atresia 
Single ventricle 
Transposition with pulmonary stenosis 
Single ventricle with pulmonary stenosis 
Pruncus arteriosus with decreased flow 
Group I 
Transposition 
Transposition with tricuspid atresia 
Group Il 
Ebstein's malformation 
Pure pulmonary stenosis 
Truncus arteriosus with normal flow 
Group IV 
Eisenmenger's syndrome 
arteriosus with increased flow 
Group V 
Interventricular & tnterauricular septal defects 


Patent ductus arteriosu 


Total 


| 
| 227 | 12.1 
a1 
1K75 5a 


Taste 3.—Incidence of Cerebral Abscess in Patients with Congenital Heart Disease 


; No. of Cases | No. of Cases 
Form of Congenital Heart with | Age 2 or Percentages 
Brain Abscess | Over (W hen Significant) 


Group I 

Tetralogy of Fallot 

Tricuspid atresia 

Mingle ventricle 

‘Transposition with pulmonary stenosis 

“ingle ventricle with pulmonary stenosis 

‘Truneus arteriosus with decreased flow 
Croup 

‘Transposition 

Transposition with tricuspid atresi 
Group Ul 

bstein's malformation 

lure pulmonary stenosis 

Truneus arteriosus with normal flow 
Giroup LV 


Kisenmenger's syndrome 


Truncus arteriosus with Increased flow 
Giroup 
Interventricular & interauricular septal defects 


Patent ductus arteriosus 


Pane 4—Incidence of Cerebrovascular Accidents in Patients with Congenital Heart Disease 


No. of Cases with 
Form of Congenital Heart Cerebrovascular | Total No. Percentages 
Accidents of Cases (W hen Significant 

Ciroup I 

Petralogy of Fallot 

Pricuspid atresia 

ingle ventricle 

Transposition with: teriost 

ingle ventricle with pulmonary stenost 

Prunes arteriosus with decreased flow 
Giroup 

Transposition 

Transposition with tricuspid atresia 
Group 

Ebstein's malformation 

Pure pulmonary stenosis 

lruncus arteriosus with normal flow 
Group TV 


isenmenger's syndrome 


Truncus arteriosus with increased flow 


Group V 
Interventricular & interauricular septal defect 


Patent ductus arteriosus 


‘ 
13 93) 14 
2 Is 
4 10 
| 
16 
| 
a 0 76 
60 17 
1 9 
| 
2 2.1 
Ja 
| 0 10 
2 116 17 
| | | 
| 2 & 
0 130 | 0.0 
Total 27 1.6 
— 
Potal v2 187 
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FABLE 5.—Incidence of 


Form of Congenital Heart 
Group I 
letralogy of Fallot 
rricuspid atresia 
Single ventricle 
rransposition with pulmonary steno 
Single 


ventricle with pulmonary 


teno 
lruncus arteriosus with decreased flow 
Group LI 

Pranspa 

posi With tricuspid atre 
Group UI 

E.bstein 

Pure pulmona 

Pruncus arteriosus with normal fi 
Giroup LV 

Fisenmenger 

Truncus arterio 
nterauricular 


Interventricular & 


Patent ductus arteriosu 


septal de 
the 


other. The major difference between the two 


with pure pulmonary stenosis, 
fects, and patent ductus arteriosus, on 
groups seems to be that in pure pulmonary 
stenosis, patent ductus arteriosus, and septal 
defects there is no physiological potentiality 
for large, rapid variations in the amount of 
venous blood reaching the systemic circula 
tion 

The history of cyanosis and dyspnea, 


preceding loss of consciousness or convul 


sions, strongly suggests that these episodes 


are caused by a sudden hemodynamic shift, 


with more venous blood now reaching the 


systemic circulation. The incidence of loss 


of consciousness and convulsive disorder in 


the various forms of congenital heart dis 


ease is strong evidence in favor of. this 


hypothesis 

Cerebral abscess was seen in almost every 
type of congenital heart disease, except 
this 


the 


ductus arteriosus, included in 


The 


patent 


paper incidence appeare d to be 


VEUROLOGK 


Vental Retardation in Patients with ( 


DISORDERS 


ongenital Heart Diseas: 


No, of Patients No. of Case 
Mentally Age 3 Yr. or 
Retarded More 


Percentages 
W hen Significant 


All had in 


anatomical opening which could permit ven 


same in all forms. common an 


ous blood to by pass the pulinonary capillary 
circulation, (The two patients with pulmo 
nary stenosis had a patent foramen ovale.) 
Phis venous-arterial shunt which enables the 
pulmonary bed to be 


by d 


capillary 


seems most important, as cerebral abscess 
is increased in frequeney in patients with 
such a 


out congenital heart disease where 


shunt is present, 1. ¢., pulmonary arterio 


venous fistula”. Wood has repeatedly em 
phasized the effective and protective role of 
the pulmonary and systemic capillary bed, 
as well as the reticuloendothelial cells of the 
sinusoids, in 


blo« 


removal of this safeguard in patients with 


splenic and hepatic removing 


bacteria from the stream; and the 


such a shunt probably plays a major con 


tributory role in the pathogenesis of these 


cerebral absce scs 
Cerebrovascular accidents appeared to be 
commoner in with 


ignificantly patients 


21 


} 
Os sus 7s 
17 
| 
l 18 
63 124 
0 2 
0 iv 
i 14 
0 10 
1s 14 
0 . 
1 defeet 2.6 
140 
Potal 107 


A. M.A 


transposition of the great vessels and tri 
cuspid atresia. These are the two severest 
forms of cyanotic heart disease in the first 
year of life. This is the period when hemi 
plegias are most likely to occur, 

It was difficult to assess the importance of 
the incidence of mental retardation. Severity 
of cyanosis or hypoxia did not seem to be of 
major significance, since neither precluded 
normal mental development in most patients. 
Associated abnormalities in the central nery 
ous most important. There 


system were 


were 15 Mongolian idiots and 6 micro 


cephalic idiots in the series. 


Summary 


The records of 1875 patients with con 
genital heart disease are reviewed, Of these, 
181, or 25.4%, have signs or symptoms of 
neurological disorders. 

The history of loss of consciousness or 
convulsions is present in 14.7% to 24.2% 
of the cases with cyanotic heart disease in 
which there is the anatomic and physio 
logical potentiality for a rapid variation in 
the amount of venous blood reaching the 
systemic circulation, This is in contrast to 
an incidence of 3.1%-3.6% in other forms 
of congenital heart disease. 

The incidence of cerebral abscess is rela 
tively constant in all forms of congenital 
heart disease in which it is anatomically 
possible for venous blood to reach the sys 
temic circulation without passing through 
the lungs. 

The incidence of cerebrovascular accidents 
is highest in the types of congenital heart 
disease that tend to be severest in the first 
few years of life, i. €., transposition of the 
great vessels and tricuspid atresia. 
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The 


higher in patients with congenital heart dis- 


incidence of mental retardation is 


ease of the cyanotic type than in the acya- 


notic group, or in the general population. 
The factors underlying this difference are 
not clear, but it does not appear to be 
hypoxia per se. 

Dr. Helen 


Cardiac 


Taussig and the members of the 


Clinic permitted access to these patients 


and their records and gave us advice in this study 
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Long-Term Effects of Phensuximide 


(Milontin) 


JEAN REY-BELLET, M.D., 


Davidson, Lombroso, and Markham ! have 
reported the effect of phensuximide ( Milon 
tin) in a group of 249 patients seen in the 
Seizure Unit of the Children’s Medical Cen 
ter in Boston. Their evaluation was com 
pleted in June, 1953, at which time their 
patients had been receiving phensuximide 
for one to three years. Zimmerman,? who 
pioneered in the use of this drug, reported 
that after an interval of 15 months the per 
centage of completely controlled cases had 


deemed it wise to restudy the longer-term 


dropped from 30 two Pherefore, we 
effect of medication and to check the occur 
rence of MICTOScOp hematuria observed by 


Millichap.* 


Method of Study 


had 
Seizure | 
Most of 


that 


been seen, as clink wr soothes 


All patients 


nit, when first 


placed 
fol 


patients, im the 
them have been 


tine As 


ind a 


on phensuximide 


lowed regularly since mentioned in 


the report of Davidson sociate the series 


is heavily weighted on the side of youth, with 


consequently a greater occurrence of petit mal and, 
spike-wave com 


adult 


in the electroencephalogram, of 


plexes than would be the ease tor an 


The 


were 


patients who still received phensuximide 
an electro 


The 


were 


examined, and given 
and 


return per 


interviewed, 


encephalograt blood count, urinalysis 


few patients who could not onally 


ked to fill out uestionnaire and send reports 


of their latest blood count and urinalysis. These 


valuations were completed during the summer of 


itient no longer receiving 


For the ] 


phensuximide, information was obtained from thei 


public ition June 26, 1956 
his paper is No. LXNVII in a entitled 
the Children’s Medical 


aided by a re 


Studies in I pileps tron 
nter Boston The 
yrant, G-3705, from the Institute of Neuro 


National 


from the 


study was 
il 
Institutes of 


Helen Augusta 


disease ind Blindness, of the 
Health, U. S. P. H. S., 
Parkhill Memorial 


Fund 


and WILLIAM G. LENNOX, M.D., Boston 


When 


improvement, 


clinical records the succimmmide failed to 


yield definite other treatment was 


substituted; when the succimmide effect was doubt 


ful, it 


resumed only if the 
the 


patients 


was discontinued and 


seizure state worsened As in evaluation of 


Davidson and associates,’ the have been 


divided into three their re 


the 


according lo 
When the 
YOU oF 
“excellent.” 


groups 


sponse to medication number of 


more, the result 


When the 
to 90%, the 


seizures was reduced by 


were classified as number 
results 
called 


of seizures was reduced by 


considered “good,” while they 


the 


were were 


“poor” it reduction was by less than 


The daily 


phensux imide 


number of seizures prior to and during 


treatment was recorded by the pa 


tients or their heet, 


parents on a mumeographed 


where side-effects of the drug were also 1 

The Gs to 3 
few patients took more than 4 gm., 
daily The 
control was 


Phe 


doses 


daily dose ranged from gm a 


one even & gm, 


medication was increased until seizure 


obtained or symptoms of toxicity ap 
occurred 


study wa 


good results 


and 3 


previous 


peared ot 


with between 1 MAXI 


mum amount used im the y gm 


Results 
The 
groups, in 


over-all the two 


1953, 


results in first 


comparison with those of 


appear in bigure | 


Results for each of three types of seizures 


are tabulated separately (petit mal, 158 


grand mal, 114 cases, and focal sei 


117 CASES ) 


subject to more than ove 


CASES; 


zures, xecause many patients 


wert form of sei 


zure, the sum of the patients exhibiting the 


different seizure types exceeds the actual 


number of patients. Results for each seizure 


ty are repre ented by two columns, one 


for results in 1953 and the other for results 


in 1955 indicated 


k 


areas represent excellent, and hatched areas 


Percentage figures are 


within and at the top of the columns 


good, results 
The 


the over-all degree of improvement 


two columns at the right represent 
the 


A. M.A 
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40 - V/A 50-20 % 
90-100 % 
Fig l Deyree of sei 

zure control with phen 
suximide ( Milontin). Re- 30 32 3) 
sults reported by David 29 Z 29 
son and associates for a ¥ Yy A LZ] 27 
period ending in 1953, as w V4, , 
compared with a follow ° Yj 9 
up period, which covers 21 
two years more. Patients 2 | 
number 249 Types of g GZ 
seizures and incidence are 15 Y 6 
as follows: pure petit 9 27 “jy 
mal, 158: grand mal, 114; a 20 
focal seizure including 10 
psychomotor, 117; a total 
of 389 seizures Per 
centages appear within or 
above the columns 

13 18 2 15 

$3 | 55 ‘53 ‘55 ‘53 | ‘55 ‘53 $5 

PETIT MAL GRAND MAL FOCAL $Z./ALL PATIENTS 


two periods of time, improvement greater 


than 50% obtained in, respectively, 


31 and 27% of the patients. 


was 
Zimmerman * 
reported a somewhat greater drop, 30% 
to 21%; 


control, Our cases with complete or nearly 


but his results refer to complete 


complete control formed only 11% of the 
1953 and 149% in 1955. In 1955 


the proportion of excellent results was in 


total in 


creased above that of 1953, while the propor 
This 


finding applied not only to the over-all con 


tion of good results was decreased. 


dition of patients but also to the individual 
types of seizures. With respect to excellent 
results (black area) the gain was greatest 
for grand mal, 5%, and least for petit mal 
seizures, only 2%. With respect to good 
results (hatched area) both petit mal and 
focal seizures lost 12 percentage poimts in 
the two-year-period; but grand mal lost only 


2 points 


Prediction of Long-Term Beneit 


Were results obtained in the initial trial 
prognostic of the long-term value of medi 
cation? How permanent is the control that 
may be obtained? Full answer to these ques 


4 


tions must await the passage of years. How 


ever, the present study seems to provide 


some immediate evidence. The degree of 


control (excellent, good, or poor) as ob- 
tained in 1953 was compared with the con 
trol attained in the same persons two years 
later. Results are shown in -igure 2, in 
which, in addition to the markings of Figure 


1, dotted areas indicate relatively poor con 


trol. Thus, the three columns at the left 
pertain to the status of persons, whose sei 
zure control in 1953 was excellent. This 
could not be improved upon; hence, the 
change, if any, was to a lower degree of 
control. Three-fourths of the cases main 


In 14%, 12%, 


respectively, of the petit mal, 


tained their excellent rating. 
14, 


grand mal or focal, and over-all cases the 


and 
degree of control dropped from excellent 
to good; and in 5 and 4%, respectively, 
of the petit mal and over-all cases the degree 
of control fell to poor. The reciprocals of 
numbers at the top of columns, namely 5, 
12% 
sults were unsatisfactory and phensuximide 
had 


drugs 


and 7, represent cases in which re 


been discontinued in favor of other 


4 
— 
a 
> 
F 
= 
ag 


LONG-TERM EFFECTS OF PHENSUXIMIDE 
100 95 Fig. 2 Present degree 
reed 5 of control with respect to 
90+ pose 88 the degree of control re 
ported two years previ 
80+ 14 ously The control as of 
two years ago 1s indi 
70+ cated at the bottom; col 
umns retert to present 
604 control, Percentages ap 
z pear within and above the 
3 504 48 columns. The number of 
patients in each category 
a 
represented by the col 
a 640+ 
umns, from left to right 
are as follows: 21, 33, 28; 
30} 42, 34, 50; 95, 164, 171 
GM refers to. grand 
2 
201 mal and focal seizures 
12 
2 
re) 76 76 24 26 13 3 6 
PM GMe ALL PM GM+ ALL PM GM+ ALL 
IN ‘53 s0-100% 50-90% AA 0-50% 
The groups with good control two years cases advanced their status (solid plus 
before (three middle columns) had oppor hatched portions of the columns); 5, and 


tunity to improve their status to a standing 
of excellent. Many (black portion of the 
columns) took advantage of this, the grand 
mal or focal groups to the rate of 35 and 
24% 


control (dotted areas) took place in 12% 


the petit mal to Regression to poor 
of the petit mal cases, as against only 3% 


of the convulsive cases. Thus, long-term 
results for convulsive cases were better than 
for petit mal cases. The reciprocal percent 
age that represented transfer to other medi 
cines was greatest (52%) for the petit mal 
type seizures, 38¢@ for the convulsive type, 
30% the 


whole. However, with reference to mainte 


and for status of persons as a 


nance of excellent or good control after 
phensuximide was withdrawn, 14% of petit 
mal patients maintained this status, as 
against 1.59% of patients with grand mal or 
focal seizures. 


Next 


the response to the initial use of phensuxi 


we deal with those cases in which 


mide was poor (last three columns of Fig 


ure 2). Vifteen per cent of petit mal cases 


and 8% of grand mal, focal, and over-all 


4%, respectively, showed slight 
( dotted 
phensuximide, but the overwhelming ma 


890, ore 


ment area) and continued to use 


jority, namely 80%, and 


spectively, gave up and undertook other 


treatment 


2 emphasized that the initial results gave a 


even a cursory view of Figure 


strong prediction of the long-lasting effect 
of medication 

Phensuximide was originally given as an 
experimental drug to patients who, for the 
most part, had been resistant to a variety 
or drugs. Now that phensuximide is out of 
the experimental stage and is given more 
frequently as the initial medication, data 
should demonstrate a greatet degree of ex 
Phensuximide was 


his 


effective in 


cellent or good results 


found by Davidson and co-workers 


more frequently patients who 
had not been treated than in those resistant 
(39%, as 

Only 31 158 


patients with petit mal received phenosuxi 


to dione therapy against 


“excellent” results) out of 


mide without prior use of the dione. It ts 


therefore, not surprising that of the 99 who 


A. M.A 


were given other drugs with or after trial’ 


of phenosuximide, only & responded in some 
degree to trimethadione U.S. P. (Tridione ) 
alone or in various combinations. A number 
of patients were subject to both convulsions 
Patients with generalized 


better to 


and petit mal 


convulsions responded — slightly 


phensuximide if 3-per-second  spike-waye 


patterns were present in the electroen 


cephalogram 


Other Findings 


Vhensuximide seems not to influence 


the electroencephalographic abnormalities 
Many patients with perfect clinical control 
continued to show the same abnormality as 


existed prior to treatment Because of the 


report by Millichap * of renal damage due 


to phensuximide, the urine was examined in 


79 of our patients. In none did we find 


microscopic evidence of hematuria or other 


abnormality of the urine Kepeated blood 


counts also failed to show any disturbance 


10%, 
side-effects reported by Davidson and asso 


In addition to the 5% to with mild 


ciates, nine patients reported symptoms 


‘| hese 


symptoms consisted usually of drowsiness, 


in the two-year follow-up period 


occasional headaches, or dysuria. 


Only one patient with urinary frequency 


and burning had to discontinue medication 
because of this side-effect 

Our study does not allow comparison of 
the effect of phensuximide with that of 
trimethadione. Zimmerman obtained “prac 
tical” control of petit mal in 510 of cases 
72% of 


given) phensuximide and in those 


given trimethadione. However, contrary to 


our experience with trimethadione, phen 
suximide seems to benefit seizures of corti 
cal origin. This is in agreement with animal 
experiments conducted by Funderburk and 
Woodcock,” who found that both trimetha 
dione and phensuximide had a sedative ef 
fect on the brain-stem reticular formation; 


but phensuzimide was more potent than 


trimethadione in suppressing cortical after 


discharge 
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Summary 


This paper is the report of a follow-up 
study after two years of a group of 249 
patients given phensuximide ( Milontin) in 
The 


based on from one to three years’ experi 


treatment of epilepsy. initial report 


ence, was made by Davidson, Lombroso, 


Markham. 


satisfactory as those reported by Zimmer 


and Results have not been as 
man; for example, he obtained “practical” 
control in 51% of petit mal patients; we 
did so in only 15%. He perhaps used more 
previously untreated patients than we did. 
Results are tabulated for three different 
types of seizures and for the over-all status 
of patients. In each of the four categories 
100 


control of attacks was greater at the end of 


the number that attained a 900% to 


the two-year period than at its beginning 
The gain was small, from 2 to 5 percentage 
points. However, in each category there was 
a decrease in the number of patients with 
With re 


with an 


from 506 to 909 improvement. 


spect to over all benefit, patients 


improvement greater than 500% fell from 
31% to 27% 


Changes in the degree of control in the 


in the period of two years. 


two-year period were tabulated on the basis 
of the degree of initial control. In general, 
early improvement correlated with continued 
improvement. Seventy-six per cent of petit 
mal patients with initial excellent control 
maintained that position two years later, 
and 25 of these had stopped their medica 
tion. Maintenance for those with grand mal 
or focal seizures was 75% also, but only 3% 
had stopped the phensuximide. Among those 
with initially good control, 350 of grand 
24% ‘of 


cases had achieved excellent control by the 


mal or focal cases and petit mal 


time of this study. Thus, benefit of treat 
ment was prompter and more lasting for 
petit mal, but convulsive attacks tended to 
improve with time. 


50%, 


If initial improvement 
was less than very littke was gained 


by a longer trial. 
Conclusions 
In our experience, trimethadione U.S. P 
(Tridione) is more likely to produce dra 


a 
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sons with passage of time, but probably the the Treatment of Petit Mal, Lancet 2:907 (Nov 

loss is no greater than that for other anti- 8) 1952 
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Motivational Determinants in Modification of 


Behavior by Morphine and Pentobarbital 


HARRIS E. HILL, Ph.D.; RICHARD E. BELLEVILLE, M.A., and ABRAHAM WIKLER, M.D., Lexington, Ky. 


Many statements in pharmacological liter 
ature imply that most drugs exert invariable 
effects. When differences in the effects of 
administering the same amount of a drug 


to different patients have occurred, they 


have usually been aseribed to “idiosyn 
cratic’ reactions. This is undoubtedly true 
in the case of those persons who consist 


ently display an unusual reaction to a drug 
the 


administered, 


under which 
the 


cannot explain the com 


regardless of conditions 


if 1s However, concept 
of “idiosynerasy” 
monly observed clinical fact that some drugs 
exert widely different effects upon the same 
patient in different situations. 

The popular description of drugs as either 
“Stimulant” or “depressant,” in view of 
such variability, appears to stem from two 
sources, One is the information about drug 
actions, which has been obtained largely in 
the course of treatment of patients in the 
relatively standardized situation of the gen 
The other is knowledge ob 


On the 


eral hospital 
tained in the laboratory basis of 
inference from concepts of inhibition and 
facilitation of one neural structure by the 
activities of others, levels of integration 
and sites of action are postulated to explain 
the observed difference in the effects of a 
given drug under varied laboratory condi 
trons 

In pharmacology, these concepts have had 
a considerable degree of predictive utility, 
especially in regard to the effects of drugs 
the activities of isolated 


Upon organs or 
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organ systems.’ However, clinical experi 
ence has indicated that, in respect to human 
behavior, the specificity of action of drugs 
cannot be delineated solely in terms of such 
actions. It is becoming apparent that if one 
is to predict the effects of drugs upon hu 
man behavior in general, it must be recog 
nized that there are participating variables 
other than those which are restricted to the 
organism and the drug. 

That 


variables was suggested by the results of a 


incentives may function as such 
previous study in which it was demonstrated 
that the effects of morphine and pentobar 
bital on reaction time were changed by 
experimental manipulation of electric shock 
penalties for slow responses.” 

Nevertheless, 


conditions, the effects of morphine differed 


under identical incentive 
sharply from those of pentobarbital. On the 
basis of these and other data,* the general 
thesis is proposed that motivational factors 
are partial determinants of the behavioral 
effects of drugs, and that the demonstration 
of drug specificity requires the control of 
such motivational factors. 

To test these hypotheses, the effects of 
morphine and pentobarbital on simple re 
action time were measured under four dif 
ferent rewarding, rather than penalizing, 


incentive 


conditions The subjects were 
drawn from a relatively homogeneous pop 
ulation, and the same amounts of drugs 


were administered under each condition 
The sources of variability were thus limited 
chiefly to differences in incentive level and 


the administered drugs. 


* References 1, 3, 4, 10, 11 


| 
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Methods and Materials 


Subjects —One hundred eighty-two former mor- 
phine addicts served as subjects for this study 
All were prisoners serving sentences for violation 
of the Federal Narcotic Law. All patients volun 
teered for the experiments. Persons who applied 
were screened by a committee consisting of mem 
bers of the hospital staff who were not carrying 
on research, to determine whether permission for 
participation in the experiments should be granted 
Criteria for selection were as follows: age, 25 
years or more; a long antisocial record, including 
repeated relapses to use of opiates alter treat 
ment; no significant physical defect; no evidence 
of psychosis; a very poor prognosis for continu 
ing abstinence from drugs after discharge. Eligi- 
bility for participation in the experiments ceased 
at least six months prior to the patients’ discharge 
date in order to provide a period of total absti 
nence from drugs plus rehabilitative treatment 
longer than that advised for nonprisoner patients 
These safeguards were necessary because, as will 
be shown later, the extremely high value that 
morphine has for such a population was used to 
control and manipulate motivation 

Apparatus and Procedure-—The apparatus and 
procedure, in general, were the same as those used 
in three previous studies.t Manual reaction times, 


in milliseconds, were recorded by a modified Dun- 


TABLE 1.—Reaction Time Means and Numli 


Drug 
Treatment 
Low 
Control (no drug 
Morphine 
Pentobarbital 244 
lap chronoscope when the subject pressed a key 


in response to the flash of a neon bulb; a Stoelting 
electronic chronoscope was used for calibrating 
the Dunlap instrument rhe response key and 
four neon bulbs were mounted in vertical align 
ment on an opaque screen, a 10 15, 16, and 17 
in. (1.0, 25.5, 38, 40.5, and 43 em.), respectively, 
above a_ table Ihe subject was told that the 
bulbs would be lit in an “on your mark,” “get 
set,” sequence The lowest light indicated 
that a trial was beginning. The second bulb from 
the top flashed two seconds later and indicated 
that the subject should prepare for a quick re 


sponse. The other two lights, one slightly above 


+t References 2-4 


MODIFICATION 


and one slightly below the “get set” bulb, were 
the stimulus lights. Only one of the stimulus 
bulbs was lit for any one trial, the subject re 
sponding to either by quickly moving the key to 
the left. The delay time, or foreperiod between 
the warning and the stimulus light, varied from 
one to three seconds in a predetermined random 
order 

When a drug was used, 15 mg. of morphine 
sulfate or 250 mg. of pentobarbital sodium was 
given intramuscularly 50 minutes before starting 
the test. The subjects were not informed of the 
nature of the drug administered 

The experimental design provided for the 
measurement of the effects on reaction time ol 
two independent variables, type of drug and level 
of incentive \ factorial design of this nature 
makes possible not only the determination of the 
effect of each treatment independently but also 
the effect of various treatment combinations.” The 
formal design illustrated in Table 1 wives the 
number of subjects used in each treatment con 
bination (italic figure in upper right corner of 


each cell) Although all the subjects were not 


available at one time, all were drawn from a 


common population, and assignment to each of 


the treatments was random 


It will be observed that separate control, mor 


phine, and pentobarbital subgroups were tested 


Of Subject n Lach Treatment Combination 


Incentive Treatment 


Standard I High tandard I 
“) 
71 Ist 
we 


under low, standard, and high incentive, and the 
high-ineentive subgroup were retested under 
tandard imeentive condition 

hee method of changing morphine rewards 
proved to be an extremely powerful means of 
modifying the subjects’ behavior All ubject 
received morphine for participating in the studie 
but the amount and the conditions under whicl 
they received it were varied. Subjects in the low 
incentive ubgroups were given their morphine 
rewards at least one week prior to the test day 
and all received the ame amount Many of the 
ubjects interpreted this prior reward as a grati 
illowance, even though it was made expleit that 


ooperation on the subsequent test would be re 


A. M. A 


quired. Two of these subjects did not report on 
the test day. Although the others were sufficiently 
the attitude 
was generally poor; several complained that they 
the This 


behavior provided some evidence of the validity of 


cooperative to complete test, their 


were doing test without any reward 


the low-motivation condition 
When Standard I 
subjects were given the same amount of morphine 


Incentive was employed, all 


reward, but they received it after they had com- 
pleted the test 


Under High Incentive the reward was received 


after completion of the test, but the amount of 
morphine reward was made contingent upon 
“fast” reaction times. The more quickly subjects 


responded the greater was the amount of morphine 


they earned. A scoring device placed on the upper 


right corner of the screen showed the subjects 
the amount of their earnings for each response 
and the total earnings for each series, These 


procedures developed an extremely high degree of 
cooperation and, as might be expected, considerable 
competition among the subjects 


Procedures used for the fourth incentive treat- 


ment, indicated in Table 1 as Standard Il (post 
High-Incentive retest), were essentially the same 
as those used for Standard | Incentive. The 


amount of morphine reward was the same for all 
after 
The difference between 


subjects and received 


ot the 


was the completion 


Standard | 


tests 
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the 


performed 


independent used, whereas in 


previously 


groups 
that 
Incentive 


were 
had 


were 


latter, subjects 


under High In addition, 


Standard II subjects were given more knowledge 


utilized 


of their performance 

As indicated, three subgroups, labeled Control 
drug), Morphine, Pentobarbital, were 
tested under each of the four incentive conditions 
Four 


(no and 


series of reaction times were obtained on 


The series consisted of 18 reactions 
were 


all subgroups 


and 15-minute intervals 
(Chart 1) 

Treatment of Data—In 
Chart I, 
subject were combined to produce subgroups means 


for each series 


each spaced at 


the 
times 


obtaining points 


shown in mean reaction for each 
The measures used in the analyses 
of variance were single means for each subject; 
i. €, a general mean was obtained for each person 
over four The variance 


allows for the simultaneous comparison of several 


series analysis of 


treatment effects, thus providing the basis for 
statements concerning the interaction of treat 
ments—in this case interaction between drugs and 


incentive levels. It also reduces the possibility of 
falsely accepting a hypothesis when a large num 
ber of comparisons are made 

variance re 
(F-4.621), analyses 
were made of the “simple” effects of drugs when 
incentives were held constant and of the effects of 


Because the over-all analysis of 


vealed significant interaction 


and Standard Il conditions was that in the former, incentives when drugs were held constant. <A 
LOW INCENTIVE STANDARD I INCENTIVE HIGH INCENTIVE STANDARD II INCENTIVE 
42) (ms 40) (me 95) (POST-WIGH RE-TEST, N= 36) 
240}— ——— 
s s 
230 
&  & CONTROL 
220 @-@ MORPHINE 
@-@ PENTOBARBITAL 
a 
Ww 
4 
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< 
2 
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Chart 1—Effects of drugs on mean reaction time under various levels of incentive. Each 


series consisted of 18 consecutive manual reactions to light flashes presented at intervals of 


15-20 seconds 


30 


The four series were separated by “rest” periods of 15 minutes each 


= 
4 
q 
4 
— 
4 
— 


MORPHINE-PENTOBARBITAI 


summary of these calculations is 


Table 2.4 All 


showed significant variance were further analyzed 


presented in 


treatment combinations — that 


by Fisher's f-test to determine the significance of 


differences between treatment pairs that were 


critical to the present hypotheses.* 


BEHAVIOR MODIFICATION 


studies. Low Incentive significantly length 
ened this response time, and High Incentive 
and Standard Il Incentive significantly re 
duced it (P 0.05, <0.01, <0.01, re 


spectively ) 


“Sumple” Effects of Treatments 


Mean Squares for Incentives 


dj Standard I af High df | Standard I 
2 44.57 2 1,172.77 2 2,085.19 
42 $12.45 434 $40.26 
1.1 3.75 641 

>0.10 <0,05 <0.005 


Mean Squares for Drug Conditions 


TABLE 2.—Summary of Analysis of Variance 

Source df Low 
Treatments 2 7,146.29 
Within groups (W 607 50 
Potal 926.47 
F= Treatment Within groups 11.76 
Probability <0.001 

Source df Control 
Treatments 2 6,487.06 
Within groups (W 2 441.50 
ota! $33.57 
F= Treatment Within groups is.99 
Probability <0.001 


Results 


Table 2 and Chart 1 
of Standard | 


various drug treatments did 


It will be observed in 
that the 


Incentive che 


under conditions 
not produce significant changes in reaction 
time. In contrast, however, under each of 


the other incentive conditions — significant 
variance due to drug effects was obtained. 
Likewise, significant changes were produced 
by Low, High, and Standard II conditions 
constant 


least the 


when the drug treatments were 
ach of the / reached at 
level of The 
the 7-tests in regard to the significance of 


ratios 


5% confidence outcome of 


treatment pairs is shown in Table 3 
When no-drug (control) 
) 


measures ( Tables 1 and 2, 


considering 
Chart 2), it was 
found that Standard | conditions produced 


reaction time that approximated quite 


closely those obtained on other similar 


\ separate analysis was made of the Standard 


I] Incentive results, since an independent sub 


group was not used on this condition 


df Morphine df |Pentobarbital 
2 4 145 2 24,700 
‘) 47.27 
63 440.15 2 1,470.04 
10.55 45.31 
< 0.001 <0.001 


With regard to the effects of morphine 


under different levels of incentive, it is 


observed that in comparison with Standard 


| Incentive, Low Incentive produced no 


significant change in reaction times and that 


High Standard II significantly reduced 
them (P 0.10, 0.01, 0.05, respes 
tively ) 


In examining the effects of pentobarbital 


under different levels of incentive, it is 


observed that in comparison with Standard 


I Incentive, Low Incentive produced very 


significant lengthening of reaction” times, 


and that High and Standard Il produced 
(P 


very decreases 


0.01, 


significant 
0.01, respec tively ) 


When considering results under each of 


the various incentive levels separately 
(Chart 1), it is seen that the order of the 
drug subgroups changed radically: Under 


Low Incentive the order of increasing re 


action times was morphine, control, pento 
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Taste 3.—Comparison of Mean Reaction Times, in Seconds, for Various 
Treatment Combinations 


M Diff S.E. bift t 

Control (no drug 

Standard I os. Low 0.190 0.206 0.016 0.007% 2.05 0.05 

Standard I ra. High 0.190 0.019 0.0061 4.12 <0.01 

Standard I es. Stan. I 190 0.100 0.030 0.0075 4.00 <0.01 
Morphine 

“tandard | ea. Low 0.195 0,185 0.007 0.0067 1.05 > 0.10 

Standard I High 0.195 0.171 0.024 0.0055 4.36 <0.01 

“tandard I ra. Stan. Il 0.195 0.180 0.015 0.0072 2.08 <0.05 
Ventobarbital 

Standard I ea. Low 0.201 0.233 0.082 0.0109 

Standard I es. High 0.201 0.160 0.041 0.0067 6.12 <O.01 

Standard I ea. Stan. I 0.201 0.155 0.016 0.0075 6.13 <0.01 
High Incentive 

Morphine ca control O.171 O171 0.000 0.00% 0.00 

Ventobarbital control 0.160 O.171 0.011 0.0045 24 <0.05 
Low Incentive 

Morphine va. control 0.188 0.206 0.018 0.0079 2.28 <0.05 

Ventobarbital ra. control 0.243 0.206, 0.027 0.0107 2.52 <0.05 
Standard II Incentive 

Morphine ea, control 6.180 0.1600 0.020 0.0081 2.47 <0.05 

Pentobarbital ea. control OLN 0.160 0.005 06.0070 0.71 > 0.10 


barbital (P= <0,05, <0.05, respectively, as dependent upon the incentive conditions 
compared with the control), under which they are used. In our study, 
No — significant differences appeared the pharmacological effects of morhpine and 
under Standard | conditions. Under High pentobarbital were specific, but each drug 
Incentive, the order was pentobarbital fol- facilitated, retarded, or had no effect on 
lowed by control and morphine (P= <0.05, performance, depending upon the level of 
‘O10, respectively, in) comparison with incentive. 
control). Under Standard IL condition, the 


If only the procedure of Standard | In- 


order was pentobarbital, control, and mor-  centive was used by an investigator, he 


phine (P “0.10, <0,05, respectively). might report that neither morphine nor 
\s shown in Chart 2, the differences to pentobarbital produced a significant effect 
which attention should be directed most spe- on this type of performance (Chart 1). If 
cifically are the striking changes in relative pe ysed the procedure of Low Incentive 
positions of pentobarbital subgroups under pity he would report that the results were 
low and High Incentive and the changes in : 

: ~ a classic example of the depressant action 
relative positions of morphine subgroups 


. ap of barbiturates, but he would also report 
under Low and Standard IT conditions. , 


that morphine was a stimulant. If he em- 

Comment ployed only High Incentive, he would state 

lhe results demonstrate clearly that some that morphine had no effect and that pento- 
effects of drugs on behavior can be quite barbital was a stimulant, facilitating this 
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form of behavior. Or, again, if he used 
only procedures of Standard II Incentive, 
he would class morphine as a depressant 
and pentobarbital as neutral in action, pro 
ducing no effect. 

From another viewpoint, the data indi 
cated that changes in the level of incentive 
produced marked changes in performance 
within each of the drug conditions (‘con 


As 


shown by the F-ratios in Table 2 and by 


trol,” “morphine,” or “pentobarbital” ). 


MODIFICATION 


substantial change in behavior of morphi 
nized subjects. 

It is seen that if specificity of drug action 
on behavior occurs, at least part of it is due 


to the class and level of incentives of the 


particular situation. The converse is also 


shown. If changes in performance occur 


under various incentives when a_ certain 


drug is used, part of the change is attribu 
table to specificity of action of the partic 


ular drug. Thus, the action of morphine 


(NO DRUG) MORPHINE PENTOBARBITAL | 
230 Y~ 
220 
210 
Y 
200 
z 
= 190 » 
180 
‘70 
SERIES 
> Low INCENTIVE STANDARD I INCENTIVE 
SYMBOLS; Sp STANDARD INCENTIVE INCENTIVE 
Chart 2-Effects of incentives on mean reaction time under various drug conditions 
“Series” as in Chart 1 
inspection of Chart 2, changing incentives changes from “stimulant” to “no effect” 


produced a much greater effect when sub 
jects were tested under pentobarbital than 
when tested under either of the other con 
of 


were much longer (slower) and those of 


ditions; reaction times Low Incentive 


High Incentive were shorter (faster). In 


regard to opiates, however, it can be seen 


in the same tables and charts that morphin 
ized subjects were relatively less influenced 
by incentive changes than subjects under the 


other conditions. Only the most powerful 


incentives used in these experiments, 


namely, the possibility of obtaining more 


morphine (High Incentive) produced a 


when the situation changes from “low In 


centive’” to “High Incentive.” In contrast, 


the action of pentobarbital changes from 


“depressant” to “stimulant” when the situa 


tion is changed in an identical manner. 


Consequently, it may be said that drugs do 
have specifi actions on behavior, but that 


their specificity does not consist in their 


being “stimulant” or “depressant” under 


any and all conditions. Rather, their speaih 


city refers to nredictable differences in 


modes of action under various conditions, 


Obviously, there are several different di 
rections 


reasoning might take to explain 
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the present results. Perhaps the most fruit 
ful approach is in terms of drug-produced 
changes in motivation. “Motivation” as a 
dynamic construct or concept is defined as 
readiness to 


a disposition or respond,§ 


which is inferred from observation of the 
changes in behavior that are exclusively 
correlated with under 


altered incentives 


given antecedent conditions. Thus, it is 
maintained that, although the behavioral ef 
fects of drugs are the consequences of 
physicochemical changes which they pro 
duee, the mechanisms through which such 
effects produce behavioral change must be 
analyzed not only in terms of changes in 
localized excitatory and inhibitory processes 
in the central nervous system, but also in 
terms of changes in motivational processes 
In other words, the changes in’ behavior 
which drugs produce are due, in part, to 
their effects on specific motivations. 

An example of altered sensitivity to spe 
cific. stimulation is the contrast between the 


effects ot 


barbiturates (or aleohol) and 


opiates on interest in sexual activities. 
Former narcotic addicts, such as those that 
participated in the present study, state that 
under barbiturates such interest is enhanced, 
while under opiates it is practically elimi 
nated. Similar specificity of effect of these 
drugs on quite a different class of responses 
was observed during the present study. It 
was noticed after injections of pentobarbital 
that expressions of hostility were quite 


common under all 


levels of incentive, 
whereas under morphine they were not. 
The nature of the particular motivations 
that operated in our experiment cannot be 
determined with assurance. Since the sub 
jects were former narcotic addicts, it may 
that “a desire for morphine” 
was the dominant motivating factor. Al 
though morphine rewards were indeed ma 


nipulated, incentives of other sorts probably 


be assumed 


operated as well, Thus, under “High Incen- 
tive’ competition for “high scores’ seemed 
to be keen. In the course of the experiment, 


§ References 7, 8, 9 


References 10 and 11 
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subjects often inquired about “how they 


were doing.”” In the “Low Incentive’ situa 
tion, many of the subjects appeared to be 
resentful, on the grounds that they were 
expected to “work for nothing.” Since 
these factors could not be controlled, fur 
ther experiments with other kinds of re 
wards and/or punishments are needed in 
order to delineate more precisely the sorts 
of motivation that are affected by opiates, 
barbiturates, and other classes of drugs. 
The data suggest, however, that the dif 
attractiveness of 


ferences in drugs, for 


particular persons, might be partially ex 
plained on the basis that a specific drug 
either reduces motivation that is undesirable 
that 1s 


Conclusions drawn from clinical and other 


or enhances motivation desirable. 


investigations { in this laboratory support 
the further inference that the preference for 
opiates by certain addicts is not the result 
The 


reduction in sensitivity to pain and discom 


of an accidental concurrence of events. 


fort, to sexual objects, and to other social 


influences, and the concomitant enhance 
ment of euphoria, effectively shield partic 
ular personalities from types of behavior 
which are undesirable to them. Probably 
such actions of morphine would be very 
restricting and, therefore, undesirable for 
the “normal” personality. 

ven a very incomplete analysis of the 
effects of each major class of drugs would 
be very difficult. However, they might be 
analyzed in this manner, and the attractive 
ness of each drug might be rather reliably 
predicted on the basis of knowledge of the 
personality of the user and the actions of 


the drug on certain motivations 


Summary and Conclusions 

Since the description of drugs as either 
“stimulant” or “depressant” did not appear 
to be sufficient to account for their behay 
ioral effects, it was proposed that motiva- 
tional factors must be considered as partial 
determinants of such effects. The present 
experiment, designed to test this hypothesis, 
182 


narcotic 


carried out on former 


13 and 14 


Was 
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Visual-manual reaction times were 
of 


after the administration of 15 mg. of mor- 


addicts. 


measured on separate groups subjects 


phine sulfate or 250 mg. of pentobarbital 


sodium, and these were compared with the 


reaction times of who 


other subjects re- 
ceived no drug on the test day. Each of 
these measurements was made under four 
conditions which differed from each other 
with respect to the incentive (morphine 
reward) offered for participation in_ the 


experiments, 

The results indicate that changing incen 
tives significantly modifies control reaction 
time, as well as the effects of morphine ol 
pentobarbital thereon. Thus, in comparison 
with the control, both drugs acted either as 
“stimulants” (accelerated reaction time) or 
as “depressants” (slowed reaction time) or 
had no effect, depending on the particular 
incentive conditions under which they were 
administered. The actions of these drugs, 
to 


pentobarbital 


however, were “specific” with 
The effect of 


“depressant” 


respect 
each other 

changed from to “stimulant” 
In 
the 


“stimu 


when conditions changed from “Low 


centive’ to “High Incentive,” while 
action of morphine changed from 
lant” to “depressant” when identical changes 
in incentive level were made. Viewed from 
another standpoint, the results indicate that 
sensitivity to changes in incentives is re 
duced by morphine and enhanced by pento 
barbital. 

It is postulated that changes in incentive 
the 
performance through effects on specific mo 


| len 


it is inferred that performance, as well as 


levels, manipulated by observer, alter 


tivations. from the data presented, 
the effects of drugs thereon, is determined 
in part by the particular motivations that 
obtain when the 
The 
ticular 


measurements are made. 


“specificity” of the effects of any pat 
drug will therefore be apparent 
only if the motivations involved in the be 
havior studied are controlled 

Furthermore, it is concluded that drugs 


exert “specific” effects on particular moti 


vations, and that differences in the attrac 


MODIFICATION 


tiveness of drugs for different persons may 
be partly explained on the basis that motiva 
trons acceptable to the subject can be en 
hanced and unacceptable ones suppressed by 
suse of particular chemical agents. 
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Pathogenesis of Trigeminal Neuralgia 


A Review 


CARL F. LIST, M.D., and JOHN R. WILLIAMS, M.D., Grand Rapids, Mich. 


Since Nicolaus André,* of Versailles, 
deseribed in 1756 paroxysmal facial pain 
under the term “ the litera- 


ture on this subject has become enormous ; 


tic douloureux,” 


yet even today the fundamental cause and 
pathophysiologic mechanism underlying tri 
geminal neuralgia remain obscure. 

Various theories attempting to explain 
the nature of trigeminal neuralgia will be 
reviewed first, before we discuss our own 
The 


douloureux 


concept of the disease, mechanism 


responsible for th has been 


localized in the trigeminal pathway any 
from the facial skin to the endings 
of thalamocortical 


where 
fibers: various causative 


factors have been incriminated, such = as 


mechanical infectious-inflamma 


pressure, 
tory lesions, and organic or functional vas 
cular changes. 

Harris * (1926) considered an infectious 
neuritis of the trigeminal nerve endings in 
mandible as 
this 
to be mostly dental in origin, but oceasion 
ally secondary to 
(1954) 


terminal trigeminal filaments in skin biopsy 


the region of the maxilla or 


the main cause. He assumed process 


sinusitis. Rowbotham ® 


found perineural fibrosis of — the 


specimens from patients with tie doulou 
Wyburn-Mason* (1953) expressed 
that the 
plexus may participate in the pain mechan 


ism) Of 


reux 
the view nerves of the cervical 
douloureux by contributing to 
the sensory facial innervation through anas 
This author 
attacks of 


neuralgia could be abolished by interruption 


tomotic branches. claimed 


that in many cases 


trigeminal 


Received for publication April 4, 1956 
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Andre, cited by 


Lecturer 
Michigan 


Krause.’ 


of cervical nerves. 


Recent work by Crue, 


Shelden, Pudenz, and Freshwater *® (1956) 
partially confirmed Wyburn-Mason’s obser- 
vations. 

Most authors have suspected the presence 
of a pathologic process in the Gasserian 
ganglion or sensory root. 

(1934) 
upon 


Dandy found 


local anomalies 


encroaching the trigeminal root in 


56% of his surgically verified “tic” cases ; 
these lesions were mostly vascular malfor 
mations or abnormally placed blood vessels. 
He felt that this was no mere coincidence. 

We had occasion to observe two cases of 
typical trigeminal neuralgia associated with 
brain. 


combination of a 


arteriovenous malformations of the 
The 


temporo-oce ipital 


first patient exhibited a 


vascular malformation with an 
ipstlateral ti 


sion. At 


douloureux involving the third divi- 


operation (by a subtemporal approach) 


anomalous tortuous small arteries were found to 


he intermingled with the fibers of the 


sensory 
root 
In the second case, trigeminal neuralgia of the 
second division occurred contralateral to a large 
parieto-oceipital arteriovenous angioma; here 


huge redundant veins surrounded extradurally the 
third division and the Gasserian ganglion 

Revilla reported 
material) 34 cases of cerebellopontine angle 


tumor with 


(also. from Dandy’s 


pain. 
Even though neoplasms and vascular 
anomalies close to the Gasserian ganglion or 
sensory root are known occasionally to pro 
duce symptoms of typical trigeminal neu 
ralgia, most authors disagree with Dandy’s 
view that such pathologic conditions are 
the specific morphologic cause of ordinary 


(1941) 


neuralgia 


tic douloureux. Olivecrona 


that 


sug 


gested trigeminal may be 


mechanically caused by pressure and traction 


on the sensory root. He pointed out that 


4 
t 
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even under normal conditions the trigeminal 
root is slightly stretched and angulated over 
the petrous apex as the fifth nerve takes 
a caudad course toward its entrance into 
the brain stem. Since the spine is shortened 
in aged persons, and, therefore, the brain 
tends to sag toward the foramen magnum, 
the fifth 


creased, and thus trigeminal neuralgia may 


this stretching of nerve is in- 


develop. Taarnhe; (1952) concluded 
from the success of his operation that com- 
pression of the sensory root by a tight dural 
ring may be the significant etiologic factor. 
According to Gardner's '* complicated hy- 
pothesis (1953), sensory root fibers become 
demyelinated by mechanical compression at 
the petrous crest and thus may permit short 
circuiting of impulses. Gardner assumes 
that efferent autonomic impulses originating 
from the mesencephalic trigeminal nucleus 
tactile that 


misdi 


are activated by stimuli and 


these autonomic impulses become 
rected into the pain fibers within the sensory 
root, 

Since trigeminal neuralgia mainly affects 
the older age group, many clinicians have 
attributed the disease to circulatory dis 
turbances of the Gasserian ganglion or root. 
statistical 


Doering and Magun'!' adduced 


evidence of a greater incidence of arterial 
than in the 


changes 


hypertension in “tic” patients 


average population of the 


Sal age 


same authors described histologic 


in the basket fibers surrounding the 
cells of the 


nerve 
Gasserian ganglion, supposedly 
arterial Schalten 
(1953) 


changes in the Gasserian ganglion; he 


due to hypertension, 


brand found arterioscleroti 
con 
siders trigeminal neuralgia as an intermit 
and 


state of 


tent claudication of the ganglion 


explains the pain paroxysms by a 


temporary anoxemia of the ganglion cells. 


Wolff 
attack of 


A similar view was expressed by 


(1948), who also interprets the 
ischemia of 


tic douloureux as an episodic 


trigeminal structures. Such a situation is 


more likely to arise when the vascular bed 
occlusive 


Wolff 


is already narrowed by existing 


vascular disease (arteriosclerosis ) 


NEURALGIA 


believes that vasoconstriction causes the at- 
tack and supports his argument by the ob- 
that 
or increase the pain, but vasodilators (amyl 
U.S.P.) 
suppress or diminish it. Haertel and Kulen 


servation vasoconstrictor drugs elicit 


nitrite, histamine, nicotinic acid 
kampff ¢ also regard the tic paroxysm as a 
vasomotor crisis of the Gasserian ganglion, 
supposedly the result of functional auto 
nomic disturbances. 

On critical analysis, however, there is at 
that 


or functional vascular change is the primary 


present no sufficient evidence organic 


etiologic factor in trigeminal neuralgia. Al 


though tic douloureux most. fre 


occurs 


quently in the older age group, which is 
commonly afflicted by vascular disorders, a 
causal relationship between arterioselerotic- 
hypertensive vascular disease and tic doulou 
reux has not yet been definitely established. 
If tic 


mic crisis in the Gasserian ganglion, one 


douloureux were caused by an ische 


would expect trigeminal neuralgia occasion 


ally to follow cervical carotid occlusion 
(either by surgical ligation or spontaneous 
thrombosis, espec ially in oldet people ), but 
the 


other hand, one assumes that the pain mech 


this is definitely not the case. If, on 


anism involves trigeminal connections in 


the brain stem, temporary deficiency of the 
vertebral circulation might coneeivably play 
a role; yet here, again, nobody has demon 
strated a definite association of tie doulou- 


reux with clinical signs of impending 


insufficiency of the vertebral circulation, 
such as vertigo or tinnitus. 
As to the 


cular disorders, 


importance of functional vas 
interruption of the cervical 
sympatheti chain by procaine blox k, surg! 
cal section, or administration of sympatholy 


tic drugs does not 


prevent or cure 
permanently tic douloureux (White and 
Sweet Vasodilators, such as nicotini« 


acid, amyl nitrite, histamine, tolazoline 


(Priscoline) and papaverine, have a definite 
though variable effect on so-called vascular 


headache; but, in our experience, they do 


t Haertel, cited b Kravenbuht! Kulen 


Kampff 
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not influence to any extent the pain of true 
trigeminal neuralgia 

Since vasomotor mechanisms participate 
in thermoregulation, they respond to cli 


matic factors 


It has been noted by some 
clinicians that in a given patient attacks of 
trigeminal neuralgia seem to oceur under 


Williams 


) found in his own series 


certain meteorologic conditions 
(Rochester, N.Y 
of 245 cases that the attacks of neuralgia 
were exacerbated mostly in March and Ox 
tober. Mayfield,t of Cincinnati, observed 
a definite preponderance of attacks during 
the hot, humid periods with low barometric 


pressure which are 


so common in the Mid 
western spring and early summer, 

In an attempt to analyze the possible cor 
relation of tic attacks and climatic factors, 
one of us (C. b. 1.) made an inquiry of 


various neurosurgeons, Among 1024 cases 


of trigemimal neuralgia compiled from the 
Midwest and Great Lakes regions (an area 
conditions) some in 


of similar climatic 


crease m imeidence of 


was observed 


in the 


early summer months; however, the 


difference figures was not sufficiently 
great to be considered statistically signifi 
cant \t any rate, these experiences do not 
support the assumption that either vasocon 
strictor or vasodilator effects of climatic 
changes are important im the causation of 
“tie” attacks 

In conclusion, then, it is our impression 
that the vascular factor plays no real etiolo 
gic role in trigeminal neuralgia, although it 
may well be a contributing element 

Some neurologists have taken the position 
that the pathologic process responsible for 
tic douloureux must be sought in the central, 
rather than in peripheral, trigeminal con 


Varker,?! 


and others emphasized the frequent occur 


nections Harris,” 


linesilver,?* 
rence of typreal unilateral or bilateral tri 
geminal neuralgia in multiple sclerosis and 
demonstrated sclerotic plaques in the central 
trigeminal pathways at autopsy 

(rant (1938) considered 


Lewy and 


trigeminal neuralgia a partial thalamic syn 


t Mavheld, F Personal communication 
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drome. According to these authors, tri 
geminal neuralgia is characterized by an 
elevated threshold for cutaneous stimuli and 
a delayed, but 


explosive and prolonged, 


after discharge. Lesions in the corticothal 
amic connections may release thalamic dis 
charges and thus lead to recruitment of more 
impulses. Lewy and Grant support. their 
theory by rather dubious. clinical evidence, 
such as reduction of pain points in the 
trigeminal cutaneous area (not confirmed by 
others), presence of pyramidal and extra 
pyramidal signs, and anatomic findings, 
such as small vascular lesions of the ipsi 
lateral arcuate nucleus and centrum media 
num of the the 


thalamocortical ipsilateral 


thalamus, lesions in 


radiations, and 
cortical atrophy. Furthermore, they quote a 
clinical case of thalamic syndrome in which 
the facial component of pain was abolished 
by a peripheral trigeminal injection of al 
c thol Of the 
authors who postulated a central origin of 
Kinnier Wilson *4 


(1940) conceived the tie douloureux attack 


(as in true tic douloureux ) 


trigeminal neuralgia, 
as a sensory epileptiform discharge which 
occurs as a release phenomenon in an in 
hibitory efferent trigeminal system, 

Not until recently has the attempt been 
made to investigate trigeminal neuralgia 
experimentally by electrophysiologic meth 
ods. King and Meagher (1955) studied 
trigeminal potentials in the cat, after stimu 
lation and after section of the sensory root 
and the spinal trigeminal tract. Their work 
that large 


and pressure fibers (A-fibers) in the periph 


suggests stimulation of touch 
eral trigeminal system activates a delayed 
response of small pain fibers (C-fibers) in 
the spinal trigeminal nucleus. In another 
series of experiments § they tried to simu 
late in cats the clinical syndrome of tri 
geminal neuralgia by applying aluminum 
hydroxide gel to the spinal trigeminal nu 


cleus. The animals so treated developed 


marked trigeminal hyperesthesia: They 
§ King, R. B, and Meagher, J. N Over 
reaction to Touch Stimuli in the Trigeminal Area 
of Cats, read at the 23d Meeting of the Harvey 
Cushing Society, May 17, 1955, Quebec, Canada 
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the 
violent 


affected side of 


face, and it was possible to evoke 


avoided touch of the 
pain reactions by mild tactile stimulation. 
the 
that 


have so far been discovered in trigeminal 


rom review of the literature it is 


evident no specific anatomic lesions 
neuralgia. The fact may be significant, how 
ever, that in many of the anatomically veri 
hed cases the trigeminal pathway was found 
to be damaged somewhere in its course ; on 
the other hand, similar lesions have been 
encountered in patients without trigeminal 
neuralgia. When such changes were present 
bilaterally in cases of unilateral tic doulou 
reux (as in Schaltenbrand’s case), they are 
per se unlikely to be the cause. That gross 


lesions, such as tumors, aneurysms, and 
vascular anomalies, impinging on the Gas 
serian ganglion or sensory root, or sclerotic 
plaques within the brain stem may evoke 
pain is not astonishing; cases of this type 
should be better classified as symptomatic 
trigeminal neuralgia. Here the pain may be 
paroxysmal, and in some cases even brought 
on by a trigger mechanism; but as a rule 
there exists a background of constant pain 
with and objective 


superimposed bursts, 


signs of focal neurologic involvement are 
demonstrable. 

Since morphologic analysis has failed to 
solve the mystery of tic douloureux, we 
must seek the answer in a neurophysiologic 
approach, Trigeminal neuralgia and glosso 
pharyngeal neuralgia are fundamentally dif 
ferent from all other so-called neuralgias. 
Their pathognomonic feature is the trigger 
the attack. The 


paroxysm of pain is precipitated either by 


mechanism which sets off 


physiologic tactile stimuli applied to a cu 


taneous trigger zone (e. g., touching, shay 


ing, washing the face) or by proprioceptive 


stimulation, such as moving the lips, chew 


ing, and yawning. VThermic (cold) stimuli 


appear to be less effective in trigeminal 


neuralgia but frequently elicit the pain of 


glossopharyngeal neuralgia. On the other 
hand, pain stimuli or firm deep pressure 
does not seem to provoke an attack. The 


trigger zones lie, as a rule, within the tri 
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geminal or glossopharyngeal territory, re 
small 
fold 
and the marginal vermilion of the lower lip 


spectively, and are  contined to 


cutaneous areas below the nasolabial 


and at the eyebrow, or to mucosal areas at 


the gum lines or tonsillar region, respec 
tively. In some cases the trigger zone is 
located in the territory of a branch different 
from that of the pain; e. g., supraorbital 
pain may be provoked by a nasolabial trig 
ger or second-division pain stretching 
the masticatory muscles (third-division trig 
ger). As Crue and associates * have pointed 
out, the tic attack may be occasionally trig 
gered off from a region supplied by nerves 
of the cervical plexus, or, in very rare in 
stances, even from far-distant points of the 
body surface, 

If afferent stimuli are no longer con 
ducted to the center by blocking the trigger 
zone, the pain paroxysm is prevented, The 
typical attack of trigeminal neuralgia is an 
evoked response that occurs with a. slight 
delay. The pain reaction is explosive, super 
maximal, frequently repetitive and has 
than 30 


The attack ends just as abruptly as it starts, 


a short duration (less seconds ). 


and afterward there is characteristically a 


refractory period of variable duration, in 
which 


voke 


The views of various authors are 


additional stimulation will not pro 


further pain 

divided 
as to where in the trigeminal system the 
that 


periphery and 


pain mechanism is located Pheores 


place the mechanism in the 
explain the paroxysm either by irritation 
of terminal fibers or by misdirection of tae 
tile or autonomic impulses into pain fibers 


The 


douloureux 


are unconvincing clinical character 


istics of tie are quite different 


from hyperpathic pain associated with cer 
tain lesions of the 


incomplete trigeminal 


pathway (for instance, postherpetic trigem 
inal neuralgia). In such cases spontaneous 
burning paresthesias may be present; cu 


tancous — stimulation 


instantaneously 
creases or elicits this burning hyperpathi: 
outlasts the 


sensation, which 


stimulus and 


wanes gradually. The hyperpathic response 


A. M.A 


vecurs after every stimulation without re 
fractory period and may be even enhanced 
by repetitive excitation. Finally, an actual 
sensory deficit or a paradoxical response 
(e. g., pain sensation on thermic stimula 
tion) can usually be demonstrated, In true 
tic douloureux, however, no loss of sensation 
can be shown by customary clinical tests 
The sharp shooting electric quality of tic 
pain differs from the burning paresthetic 
hyperpathy of incomplete lesions of the sen 
sory system 

Still another important argument speaks 
against a peripheral origin of tic doulou 
reux, viz., the fact that excitation of a trig 
ger area in one branch may evoke pain in 
branch All 
strongly suggests a central location of the 
pain The tie attack has 
compared to a convulsive type of evoked 


another evidence, therefore, 


mechanism been 


discharge and after-discharge. It 


unlikely that 


appears 


extremely 


such mechanism 


should be cortical, first, because the cortex 


is not directly concerned with pain re 


sponses and, second, because the pattern of 
tic pain follows the distribution of periph 
eral trigeminal branches. This latter point 


also strongly argues against a_ thalam 


ic origin of trigeminal neuralgia, since 
it is improbable that even a small cireum 
the 


the trigeminal pathway (1. e 


scribed lesion in thalamic terminal of 
, the arcuate 
nucleus) could account for such spatially 
limited pain phenomena. Consequently, in 
order to explain the; peripheral somatotopic 
pain pattern, the mechanism of tie doulou 
reux must be sought somewhere between the 
(jasserian ganglion and the thalamus. Simi 
lar conclusions were reached by Crue and 
associates, 


who placed the “focus” of the 


tic mechanism at the the 


level of lower 


brain stem 
In view of the limitations of the purely 
clinical approach, recent clectrophysiologic 


studies by King and Meagher || promise to 


| King and Meagher.” King, R and 
Meagher, |. N Qverreaction to Touch Stimuli 
n the Trigeminal Area of Cats, read at the 23d 
Meeting of the Harvey Cushing Society, May 


17, Ouebec, Canada 
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shed some light on the problem. These in- 
vestigators observed in cats, after afferent 
stimulation of a peripheral trigeminal 
branch, delayed multiphasic potentials in 
the spinal trigeminal nucleus. Such delayed 
the third 
stimulation of the 


second peripheral branch, a phenomenon 


responses could be recorded in 


division after afferent 
resembling the clinical experience that tic 
pain may be located in a branch different 
from the trigger area. The delayed response 
can be reduced by blocking the rapidly 
conducting fibers in the stimulated branch; 
this would suggest that pain fibers are acti- 
vated by tactile or proprioceptive fibers. 
Some anatomic basis is available for these 
Walker 


and Sjéqvist 7 described bifurcations of the 


electrophysiologic observations: 


large tactile A-fibers on entering the brain 
stem; their descending branches synapse in 
the the 
smaller pain fibers have numerous terminals. 


spinal trigeminal nucleus, where 
Most of the afferent trigger impulses travel 
in the trigeminal system, but, as suggested 
by Wyburn-Mason and Crue and associates, 
there is also evidence for an auxihary ex- 
tratrigeminal path through the upper cervi 
cal nerves. The spinal trigeminal nucleus, 
being a cephalic continuation of the sub 

stantia gelatinosa of Rolando, probably re 

ceives synaptic connections from the upper . 
cervical posterior roots. From such experi- 
mental and anatomic evidence it may be 

proposed that also in patients with tri 
geminal neuralgia physiologic tactile and 
the spinal 
trigeminal nucleus, where they initiate a 


proprioceptive impulses reach 
delayed pathologic pain reaction, 
The explanation of the supermaximal ex- 
the central 
the chief 
problem. Again, King and Meagher’s work 


plosive pain response within 


trigeminal connections remains 
offers a possible clue: Injection of aluminum 
oxide (alumina) gel into the spinal tri 
geminal nucleus (of cats) produced a 300% 
600% increase of amplitude of the delayed 
potentials, Such exaggerated delayed re 
sponse could be diminished by trigeminal 


tractotomy and abolished by section of the 
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posterior trigeminal root. expert 


ments suggest, first, that a chronic central 
excitatory state is produced by injection of 
aluminum 


oxide gel into the spinal tri 


geminal nucleus, and, second, the delayed 
response is conducted in a centrifugal (ef 
back to the 


peripheral 


ferent) direction (sasserian 


ganglion the trigeminal 


branches. Gardner, basing his theory on the 


work of Lewy, Groff, and Grant, also 


believes that in the cat there is activation of 


efferent (parasympathetic) fibers which 


arise from the mesencephalic trigeminal 


nucleus and extend through the trigeminal 


system to the periphery. Two clinical ob 


servations might possibly support the con 


cept of an efferent component) in the tic 


mechanism: 1. already noted by 


loerster,*" the attack of pain is occasionally 


marked by a facial flush, a phenomenon 


which could be the result of excitation of 


efferent vasodilator fibers, or perhaps of 


antidromic impulses in sensory fibers. 2 


Some patients feel, even after trigeminal 
rhizotomy, the “strike” of the attack, but 
without pain. This may indicate that an 


efferent central discharge is no longer able 


to activate the actual pain mechanism 
Further electrophysiologic studies in humans 
with a normal trigeminal system and with 
tic douloureux are clearly needed to fill the 
remaining gaps in our knowledge 

In summary, it is suggested here that an 
attack of trigeminal neuralgia represents a 
multineuronal 


pathologic reflex in the tri 


geminal system of the brain stem. The ex 
treme intensity of the delayed pain response 
to a mild physiologic stimulus probably ts 
not due to a release mechanism. It may be 
better explained by efferent conduction of 
impulses from the spinal trigeminal nucleus 
back to the 


reverberate 


periphery; there the impulses 


and reexcite the central tri 
geminal connections, with recruitment of ad 
Such self 


exciting after-discharge may be repetitive, 


ditional neurons. process of 
until the firing neurons become refractory. 


This theory raises the question as to what 


Pe 
ersonal communication 


{ King, KR. B 
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causes the hyperirritability of the spinal 
trigeminal nucleus. Even though no specific 
histopathologic lesions have been demon 
strated in cases of tie douloureux, morpho 
logic changes were found frequently 
somewhere in the trigeminal pathway ; it is 
conceivable that abnormal electric potentials 
arising in such damaged system could be 
responsible for an increased central excita 
tory state. Furthermore, the hypothesis may 
be ‘advanced that senescent changes im the 
ganglion cells of the medullary nucleus may 
neuronal metabolism in such a 
that the neurodynamic 
become exaggerated The 
tivities of neurons can be influenced by al 
teration of blood flow or by pharmacologic 
vitamin 


alter its 


manne responses 


biochemical ac 


means: certain substances of the 


B group which such properties 


may, therefore, be useful in modifying or 
ab- 


poss ss 


correcting metabolic disturbances in 


normal trigeminal neurons. There 1s some 
clinical evidence that thiamine and cyano- 
cobalamin (vitamin B, and By) may have 
albeit effect) on 


On the other hand, it 


some beneficial, transient, 
trigeminal neuralgia 
is admittedly difficult to judge therapeutic 
action of drugs in a disease with a course 
as unpredictable as tic douloureux, 

Finally, the question must be raised as 
to what is the rationale of surgical treat- 
ment of trigeminal neuralgia, Assuming a 
central pain mechanism in trigeminal and 
surgical (or 


glossopharyngeal neuralgia, 


chemical) interruption of the peripheral 
pathway is effective because it prevents the 
physiologic afferent impulses from activa 
ting this abnormal mechanism ; for example, 
alcohol injection into the infraorbital nerve 
stops second-division neuralgia; cocainiza 
tion of the mucosa in the tonsillar region 
will avert an attack of glossopharyngeal 
tic. Even section of the major auricular 
nerve may temporarily relieve pain, as it 
reduces the influx of auxiliary afferent im 
pulses. Posterior rhizotomy and trigeminal 
tractotomy, however, may accomplish more 
than merely interrupting the afferent mes 


sages from the trigger zone. It is concety 
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able that these operations may also arrest 
efferent (¢ antidromic) discharges from the 
brain stem and thus break the vicious circle 
of reverberating excitation. A discussion 
of the surgical therapy would be incomplete 
without analyzing the Taarnhoj operation. 
The term “decompression” is inappropriate 
for this procedure. Many neurosurgeons 
(Shelden,”” Hamby,” and others) believe 
that the favorable effect of Taarnhoj's op 


eration depends on two factors: (1) the 
unavoidable surgical trauma to the root and 
the ganglion, which need not be severe 


enough to cause clinically demonstrable sen 


sory disturbanee; (2) possible interference 
with the blood supply of these structures 
(Stender *'). Experimental studies by King 
and Meagher present here, again, some con 
Cats aluminum 
oxide gel injection into the spinal trigeminal 
nucleus lost their cutaneous overreaction to 


tactile 


firmatory evidence with 


stimulation and 


the corresponding 
the 


trauma 


central delayed after (aas 
serian ganglion had been mildly 


tized; the 


response, 


animals showed, however, no 
gross sensory changes. If one applies ob 
servations made in experimental nerve in 
juries, the large tactile and proprioceptive 
fibers im the sensory root (which carry the 
afferent component of the pathologic tri 
geminal reflex) may be more susceptible to 
mechanical trauma than the other fibers of 
the The fact that surgical 
trauma to the root fibers or Gasserian gan 
glion 


root minor 


relieves an existing tic douloureux 
would appear to argue against the idea that 
true tic douloureux is produced by a me 
chamically irritative or compressive lesion 


adjacent to the root or ganglion 


Summary and Conclusion 


The literature concerning the pathogene 
sis of trigeminal neuralgia is reviewed. 

So far, no specific morphologic basis has 
been established for the so-called idiopathic 
trigeminal neuralgia. 

The concept is proposed that the neuro- 
dynamic mechanism of the paroxysm of tic 
douloureux is central and that it represents 
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multineuronal retlex the 
trigeminal system of the brain stem. Phys 
iologic afferent stimulation (tactile or pro 


pathologic 


prioceptive) of trigeminal, and, occasionally, 
of high cervical, receptors evokes a path 
ologically increased delayed response in the 
spinal trigeminal nucleus; from there, ef 
ferent impulses are conducted back to the 
periphery, where they reverberate and re 


the connections. 


excite central 


This 


after-discharge 


trigeminal 


process of  self-exciting repetitive 


continues until the firing 
neurons become refractory, 

It is suggested that the abnormal overex 
citability may be caused by senescent (met 
abolic) changes of the ganglion cells of the 
trigeminal nucleus. Such changes may be 


possibly modified by 


sub 
stances, such as thiamine and cyanocobala 


pharmacologic 


min (vitamin By and By). 


Morphologic or functional vascular dis 
turbances are contributory, but not primary, 
factors in the production of the attacks of 
tic douloureux. 
The effect of 


douloureux depends on successful abolition 


surgical treatment of tie 


of the abnormal trigeminal reflex. Not only 
are the physiologic afferent impulses from 
the periphery blocked, but also the abnormal 
central efferent impulses are interrupted by 
the surgical procedures. The Taarnho) op 
eration does not act as a mechanical decom 
but the 


response by 


pression, eliminates 


pathologic 


trigeminal reflex subclinical 
traumatization of the sensory root and Gas 


serian ganglion. 
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Jean-Martin Charcot (1825-1893) 


JESSIE C. TOMLINSON, B.A., and WEBB HAYMAKER, M.D., Washington, D. C. 


Published a few months ago in Le Pro 
gres médical was an article on Charcot by 
the Irench historian, Dr. 
Prof Guillain’s long 
awaited biography on Charcot ? was reviewed 
detail. What struck Dr 


important Professor 


Pierre Astruc,' 


in’ which (,eorges 
in some Astrue as 
Guillain’s mono 
graph seems worthy of noting, in a some 
what modified form, in lenglish 

Thanks to Professor Guillain for settling 
the point, the admirers of Charcot need not 
for his birth 
place in Paris, | rue du Faubourg Poisson 
miere 


trouble themselves to search 


for it has been demolished. The four 


Chareot sons, of whom Jean-Martin was 


the second, were brought up here, In his 
late teens, Jean- Martin wavered in his choice 
between medicine and art, then decided on 
a medical career, Although not in financial 
straits. for his father was an accomplished 


carriage maker 


Jean-Martin had live 
His tact 
turn character was somewhat out of keeping 
with the 


modestly while 


a medical student 


demeanor of 


dandy which he 


adopted Ile had a John Barrymore profile, 
of which he made innumerable sketches from 
his 20th year onward, Like his friend Lase 


que, he became a first-rate 


caricaturist, and 
he devoted many a night to painting on china 
and enamel 

In IS48 Charcot was promoted to résidant 
de Thopital (hospital resident), along with 
\xenfeld, Potain, Trélat, and Vulpian. His 


residency was under live years later 


Rayer 
his thesis was accepted, Tle became médecin 
des hopitaux in 1856, and agrégé in 1857, 
along with Mareé, Potain, Lorain, Vulpian, 
When, 1862, 


he was appointed meédecin to the Salpétriére, 


Parrot, and Laboulbéne 
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his attention turned to neurology. In 1872, 
when Vulpian vacated the chair of patho 
logical anatomy to accept another in experi 
mental pathology, Charcot was his successor. 
He taught pathological anatomy and con 
tinued to sharpen his acumen in clinical 
neurology: These activities led him straight 
to the chair of clinical neurology, created in 
1882, at the Faculty of Medicine in Parts, 
the first in the world, “His name,” wrote 
Vulpian, “is as well known abroad as to the 
people of lrance, and, if the world accords 
France first place in the study of pathology 
of the nervous system, as seems to be the 
case, this is due incontestably to the dis 
Charcot.” 


coveries of M. He was elected 


Fig. 1 


Jean-Martin Charcot at approximately 
47 years 


Courtesy of Dr. Maurice Genty, Paris. 


TRINQUART PHOT. 


a 
iy, 
“a 
: 
i s 
ar 
j 


JEAN-MARTIN CHARCOT 


to the Academy of Medicine in 1872. Eleven 
years later on his election to the Academy ot 
Sciences, he pronounced these words: “I 
believe that medical practice has no_ real 
autonomy, that it lives by borrowing, by 
application; that without incessant scientific 
renewal it becomes an obsolete routine.” 
Throughout his life, Charcot was always 
watchful for progress, working without sur 
cease, and stimulating his pupils to produce 
As a re 


nowned consultant, he traveled from capital 


a maximum of scientific output 


to capital, But his fast pace led to its logical 
outcome on August 16, 1893, when he was 
68. The that 


been enshrouded by 


nature of catastrophe has 


the diagnosis “acute 
edema of the lungs.” [t all happened in the 
Hotel du Lac des Settons in Morvan, where 
he was in the company of his old pupils, 
Straus and Debove. 


lates this dramatic event, quoting an cye 


Professor Guillain re 


witness to the early part of the journey, 


René Vallery-Radot: On setting out from 
Paris, the party was in high spirits, the 
conversation never languishing for lack of 
witticisms. The travelers visited the Chateau 
de Bussy, the basilica of Veézelay (austere 
as a citadel or a prison, said Charcot), 
Pierre-Verthuis, and the river Cure, and, the 


Morvan, 


further excursions, enlivened by philosoph 


following day, in after some 
ical and religious recollections and climaxed 
by a jovial dinner, the inevitable occurred 
\ided by close associates of Charcot, Pro 
fessor Guillain recreates the personal chat 
acteristics of the master. Although outwardly 
impassive and cold, he was, asserts Profes 
sor Debove, inwardly emotional and tense 
One had to know him very well to perceive 
the tear that readily pearled on the border 
of his evelid when confronted with an emo 
tional situation. On evenings out he could 
be the life and soul of a gathering, but he 
preferred to remain at home, where he was 
He would, however, relax at 


feed his 


a bit somber 


the table to favorite monkey or 


dog. He was a regular visitor to museums, 
an ardent listener to music, an omnivorous 
reader. He kept aloof from polities, but 


enjoyed the company of Gambetta 


rom the international point of view, 
Charcot’s sympathies were closest to Eng 
land. He scoffed at the nationalism of Vit 
chow in these terms: 

The 


he contrasted 


nonliberal ideas of the Prussian sage can 


with the magnificent words of one 


of great physicians: “Reason,” said 


from the old 
Anty 


world, on 


Graves, “has extended its empire 
to the new continent, from Europe to the 
domam is the entire 


odes; today her 


which the sun never sets. Individuals sleep, but 


the collective intelligence of the species never 
sleeps.” 

Quite another Charcot was the physician 
who received his patients in the long Ih 
brary, darkened by stained-glass windows, 
at 217 still an 


other, the brilliant host to scientists, physi 


boulevard Saint-Germain; 


clans, artists, and politicians—-among the 
latter, Waldeck-Rousseau, the son-in-law of 
Madame Chareot, previously Madame Dut 
vis. Professor Guillain deals at length with 
the Charcot of the Salpétriére, where, im 
that medical temple which was his offiee 

an old room of lancienne Pharmacie, which 


had once been a kitchen Charcot examined 


his patients. It was here, too, that Charcot 
lectured to his staff. The clinic amphitheater 
was the scene of gatherings of quite a dif 
ferent kind, with physicians from all corners 
of the “The 


great 


earth attendance 


formal weekly lecture was the affair 


of a lifetime,” said Pierre Marie, Tuesday's 


lectures were improvised and consisted, as 


a rule, of a running commentary on some 
one subject, such as pathological gait, which 
he demonstrated the 


groups of patients 


which were led before him 
Among the French and the foreign do 


tors who attended his lectures 


were many 
who were to become future professors of the 
Faculté de Paris: Bouchard, Cornil, Joffroy, 
Debove, Straus, Hanot, Raymond, Lrissaud, 
Dallet, and Mart 
illustrious lrench provinces: Leé 
pine and Pierret, at Lyon; Duret, at Lille; 
Pitres, at All the élite in Irench 
neurology were drawn from the apron of 
Dutil, 


Gombault, G. Guinon, Hallion, Meige, 


Pierre Others became 


in the 
Bordeaux 
Charcot 


Babinski, Ball, Bourneville, 


Parmentier, Souques, Gilles de la Tourette 
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Among those hailing from other countries 
were Another 
was Freud, who wrote that Charcot’s fame 


techterew and Marinesco. 
‘will always be above opinions and time.” 
Pro 
fessor Guillain has given the reasons for 
the rupture 


Not all his pupils remained devotees. 


with Bouchard. This episode, 


which brought a tardy repentance from 
Bouchard at Debove'’s prodding, was ex 
ceedingly painful to Charcot, whose defer 
ence for his such that in 


pupils was 


competitive examinations he overlooked 
rhetorical combats and judged only by the 
scientific work they had accomplished. Char 
cot crossed swords also with Brown-Séquard 
over the problem of localization in Jack 
somian epilepsy 

When Chareot appeared on the scene in 
about 1850, the pickings in pathology were 
still 


wrote 


very lean. Among the classical works, 


a little 
which is enlightening on hemorrhage and 


Professor Guillain, one finds 


softening of the brain, encephaly, hydro 


cephaly, atrophy and hypertrophy of the 


brain, and tumors 


On spinal cord dis 
orders there existed vague descriptions of 


malformations, 


contusions and other 


wounds, congestion and apoplexy, myelitts, 


atrophy, and hypertrophy, Epilepsy, chorea, 


and tetanus were regarded as neuroses 


By the time Chareot died, the modern out 


line of disorders of the 


nervous sy stem 


had taken shape 


Charcot litthe to this 


His deseription, in 1853, of 


contributed not a 
development 


the chmeal forms of chronic progressive 


rheumatism has remained a classic. Ten 


years later, with Cornmil, he studied the 
kidneys and jomts of the gouty. In this 
field, Garrod paid him homage. In geri 
atrics he was precursor, and he 


protested against the /itférateurs who rep 
resented all old men as trembling from head 
to foot. To him we owe the first deseription 


of intermittent studies oon 


claudheation, 
painful paralysis in metastatic cancer, and 
an explanation of the pathogenesis of cere 
bral hemorrhage, which has somehow be 
com with Bouchard’s 


associated name 
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It was Charcot who recognized the omi- 
nous prognosis of gluteal decubitus of rapid 
onset, the meaning of ophthalmic goiter, 
which he made known in France, and the 
difference between Parkinson's disease and 
multiple sclerosis. He was the first clearly 
to delineate the principles of cerebral and 
spinal “Orderhi 
ness and logic are very closely related,” 
Bossuet wrote, and the works of Charcot 
remarkable for the 


localization of lesions. 


are as for the one as 
other. 

His work on amyotrophic lateral sclero 
sis, of epic proportions, was done under the 
influence of Duchenne, “his teacher in 
liked to say of him. 
His discussion of the tabetic arthropathies 


neurology” Charcot 
in London, in 1881, aroused the enthusiasm 
of Paget. In aphasia he did much to shake 
the doctrine established by Broca. Animal 
research was not one of his interests: Over 
the door of one of his laboratories he had 
inscribed, “l’ous ne trouvez pas une clini 
que de chiens chez moi.” 

Professor Guillain protests against the 
oblivion into which Charcot’s work on hys 
teria has fallen. “History judges a medical 
time at 
which it was created.”” Charcot did not have 


or scientific work relative to the 
available the modern means by which simu 
Nevertheless, he 
had the acumen to distinguish hysteric from 


lation can be unmasked. 


epileptic convulsions and to reject the hys 
teroepilepsy him, 
“one encounters simulation at each step in 


concept, According to 
hysteria; and at times the physician is sur 
prised at the gratification he himself obtains 
in seeing through the ruse and in detecting 
the extraordinary sagacity and tenacity with 
which the simulation is perpetrated, above 
all when the victim of the imposture is a 
physician.” 

It was against this psychological back 
ground that Charcot saw the stigmata of 
hysteria. Not only did he recognize the 
significance of simulation, but he also en 
visaged the role in the production of hys 
terical phenomena of “emotion, imagination, 


suggestion, confabulation and falsehood.” 


On the participation of these several fac 
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IELAN-MARTIN CHARCOT 


tors, states Professor Guillain, there ts 


general agreement. 
It is 


interesting to that in the 


speaking and Slav countries in Europe the merits 


note (,erman 


of Charcot as one of the founders of the concept 


of functional 


psychical disturbances have never 
been questioned. Further, these countries never 


participated in the dispute which, in some aspects, 
was a purely domestic As a matter 
of faet, the concept of Babinski that the manifesta 
tions of 


French affair 


hysteria are the product of suggestion 


was too narrow and therefore found no support 


Also, the 


curable ) 


in the countries outside France 


term 


pithiatism — persuasion ; latos 


proposed by Babinski as a better name for hysteria, 
never 


acquired other 


popularity in the countries 
of Europe 


he td 


grandes 


Although most psychiatrists nowadays 


reservations on Charcot's 


concept of the 
Crises fully 
The 


constitutional 


nerveuses, they accept the 
reality of his crises mineures present-day 


tendency to emphasize the 


the so-called 


factor, 


“hysterical 


character,” may be re 


garded as a further 


development of the funda 


mental concept promulgated by Charcot with re 
spect not only to hysteria but also to the neuroses 
There is no denying that Charcot laid the founda 


tion ot 


psychopathology on which Janet and 


Freud, both his pupils, built so well 

Charcot was interested in hypnotism but, 
remarked Professor Guillain, “he 
personally hypnotized a single patient, never 
supervised a seance and, consequently, was 
not in a position to evaluate the procedure.” 
His last article, “La foi qui guerit” (“Faith 
Healing’), appeared in the Nouvelle icono 
graphie and in the Revue hebdomadaire; 
he insists there——one last time—on the men 
tal state eminently favorable to faith heal 
Shakespeare that 


“there are more things in heaven and earth 


ing, and agreed with 
than are dreamt of in your philosophy.” 

The biography provided by Professor 
(juillain is the only complete one that has 
appeared on Charcot. Woven into the story 
are the contributions of Charcot’s pupils 
We find also an account of Charcot’s son, 
Jean Baptiste, the intrepid polar explorer, 
who led the search for the lost Amundsen. 
Scattered through the book are illustrations 
of the Salpétriére, of Charcot the resident, 
of Charcot in official gown, of the Charcot 
and of the 


medal engraved by Vernon, 


Fig. 2.—Monument to Charcot at 
tains, Heérault, 
Occupation ol 
nine years after the 


Lamalou-les 
as it appeared before the German 
Franee. It was dedicated im 1902, 
death of Charcot Reproduc 
Pierre Petit (Yvon), Paris 


tion by permission of 


bronze by Falguiére, which was removed 


by force from the entrance of the Sal 
petriére by the Germans in 1942 and sent 
Alas! The 
had no better luck At 


1943, the bust sculptured by 


by them to the smelter other 


statues of Charcot 
the end of 


Mime 


the graceful monument that adorns l'avenue 


Charcot, which had been placed on 


Charcot 
al like 


tain 


at Lamalou-les-Bains, Herault, met 
fate. That bust surmounted a foun 
The abundant foliage of the trees of 
the adjacent casino protected Charcot’s head 
of the On both sides 


of the now decapitated pedestal, bas-reliefs 


from the ardor sun 


form a semicircle: on the right, Charcot 


watches an hysterical woman in a crisis; 


on the left, two attendants support a ta 


betic, whom they lead toward a swimming 


pool, A small jet of water falls into an 
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alabaster vase and from there, drop by drop, REFERENCES 

into a basin under whose floating leaves 1. Astruc, P.: Charcot, Prox. méd. 83:292- 

some little goldfish make their untiring 993 1955 

round 2. Guillain, G 1-M. Charcot, 1825-1893, sa 
Armed Forces Institute of Patholows vie—son ceuvre, Paris, Masson & Cie, 1955 
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Abstracts from Current Literature 


Iedited by Dr. Bernard J Alpers 


Physiology and Biochemistry 


MECHANISM oF Copper Depostrion IN CHE Liver «IN HePATOLENTICULAR DEGENERATION 
(Witson’s Disease), L. L. Uzman, F. | Iner, T. C. Cuatmers, and M. KNowLton 


Am. J. M. Se. 231:511 (May) 1956 


These studies were undertaken to ascertain the relative affinity of normal liver and of the 
liver in Wilson's disease for ionic copper. Liver tissue was obtained from two normal sul 
jects and from one with asymptomatic hepatolenticular degeneration. At a concentration of 
& per milliliter, the abnormal liver had bound tive times as much copper as the normal liver 


This avidity for copper was attributable to nondialyzable protein or polypeptide fraction 
Bertin, New York 


THe CerepraL Prystotocic Conrrot or Hyporension. |. FazeKAS, S. N. Apert, and 
R. W. Arman, A. M.A. Arch. Surg. 73:59 (July) 1956 


The cerebral hemodynamics and metabolism of 21, mostly hypertensive, patients were 
studied under hypotensive anesthesia induced by trimethaphan camphorsulfonate (Arfonad) 
In sever induced hypotension the compensatory activity of cerbral vessels i overcome and, 
consequently, the cerebral blood flow reduced to dangerously low levels li, however, induced 


hypotension is only moderate and prolonged, a normal cerebral blood flow is established by 


a compensatory vascular dilatation in spite of the lowered sytemic blood pressure. Arterio 
sclerotic and/or hypertensive patients do not tolerate hypotensive anesthesia as well as normal 
persons because their compensatory cerebral vascular mechanism is effective. Controlled 
moderate hypotension is safe for the patient but does not seem to improve hemostasis in 
brain operations 


List, Grand Rapids, Mich 


NYSTAGMUS AS A PHysicaL SIGN IN Brit.’ M. 
1:1405 (June 16) 1956 


Howells conducted experiments of 12 volunteer medical students to obtain additional 
information regarding nystagmus as a sign of alcoholic intoxication. He gave ethyl aleohol 
to determine the approximate amount of alcohol needed to produce nystagmu In addition, 
he measured the reaction time before imbibition of aleohol and after the onset of n tagmus 
and, finally, he substituted whisky or gin for ethyl alcohol to determine whether the result 
differed from that produced by the ethyl alcohol 

In all subjects nystagmus developed after varying periods following imbibition of from 
0.7 to 14 ml. of alcohol per kilogram of body weight. In every case the appearance of 
nystagmus was accompanied by an increase in reaction time Whisky or gin produced the 
same efttect 


New Orlean 


ELECTROENCEPHALOGRAPHIC INVESTIGATION OF THE ExperiMeNTAL ConvuLsive 

\. Krienpier, V. Voicutesco, R. Brosteanu, |. Vornesco, and Vo Ny rRANU, Rey 

neurol, 94:120, 1956 

The cortical and subcortical electrical activity was recorded during and after a seizure 
induced in cats by electroshock and by injection of aminopyrine N. F. (Pyramidon) During 
the tonic-clonic phase the waves recorded from the thalamus, hypothalamus, and cortex were 
synchronized, but the amplitude was lower in the subcortical structures. This synchroniza 
tion of similar wave furrows disappeared at the termination of the seizure, to be replaced b 
comb-teeth type of 16-2l-cps waves of 100gv-150uv in the subcortical structures, such as the 
thalamus, fimbria fornicis, and corpus callosum. Also, unilateral and bilateral le sions of the 
centromedian nucleus of the thalamus and hypothalamus appeared to prolong the seizure 


Ihe onset of the electrical activity indicating a seizure ma precede the actual seizure, and the 
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electrical disturbance may occur in cortical or subcortical structures. As the seizure develops, 
there is synchronization of the cortical and subcortical activity, but lesions of the thalamus 
tend to reduce this synchronization. It is inferred that seizures represent a synchronization 
of cortical and subcortical activity, but that the thalamus aids in the desynchromization, and 
hence arrest of the seizure 


New York 


Neuropathology 


Carcinoma 17 Years Arrer INyecrion or THortum Dioxipe. J. C. Ropserts 
In. and K. Cagtson, A. M.A. Arch. Path. 62:1, 1956 


Roberts and Carlson report the case of a woman who died at the age of 45 of carcinoma 
of the hepatic duct with metastases to the regional lymph nodes, porta hepatis, spleen, lungs, 
hone marrow, and adrenal glands. Seventeen years previously a colloidal suspension of thorium 
dioxide (Thorotrast) had been injected to demonstrate arteriovenous fistulas in her right 
ley The exact amount of contrast medium employed was not known. Prior to death, 
roentgenograms had disclosed opaque areas in and near the spleen, which were interpreted as 
representing deposits of Thorotrast. The amount of residual thorium dioxide was determined 
in wet pieces of lymph node, liver, and spleen. Radioactivity (counts per minute) per gram 
of tissue was greatest in the lymph node; total radioactivity (per weight of organ in grams) 
was highest in the liver. Autoradiographs disclosed alpha tracks corresponding to the granular 


purple-brown refractile material seen in routine sections stamed with hematoxylin and eosin 
Aponte, Philadelphia 


Dearus Fottowine Evecrrormerary. S. P. Acexanper, L. H. GAHAGAN, and W. H. Lewis 
In, |. A.M.A. 161:577 (June 16) 1956 


Deaths associated with electroconvulsive therapy given in a state hospital occurred in. tive 
instances out of a series of about 70,000 treatments given to 5325 patients. The deceased 
patients were three men and two women, and their ages ranged from 38 to 57 years 

Autopsies, obtained in four of the five cases, yielded evidence of coronary artery disease 
that had not been clinically evident. These deaths were not predicted or predictable 

Che fatality rate is low (one death per 1000 patients treated), and the figures express the 
inherent risk of treatment. But the inherent risk of treatment cannot at present be eliminated, 
largely because of the presence of undetected coronary artery sclerosis and its effect upon the 
cardiovascular responses to electric stimulation. Despite these complications, whenever treat 
ment is indicated, this fact should, as a rule, outweigh other considerations. However, the 
possibility of alleviating the cardiovascular strain of this treatment by the use of oxygen 


of various drugs, and of various other modifications of the technique should receive attention 
Avprers, Philadelphia 


An Fvacuation or Gitomas FROM THE EPeNDYMAL ANLAGE. N. Muxat, J. Neuro 
path. & Exper. Neurol, 15:33 (Jan.) 1956 


Mukai draws attention to the multiple intrinsic habits of neoplastic ependymal cells. The 
blastomatous type of ependymoma constitutes a divergent type of cellular morphology, in 


association with the bizarre megalocytic component and certain perivascular patterns o 


alignment 

Comment is made concerning the intimate relation between the anaplastic form of 
ependymomas and pineal tumors 

Mukai observed a great similarity in the morphology of subependymomas and that of cer 
tain ontogenetic cells; the presence of immature glial cells of ependymal anlage, as well as 
fibrillary astroglia, was observed. From studies of lithium carbonate stains, he believes that 
these subependymomas should be classified under ependymomas rather than cerebellar astro 
cytomas 


Srekert, Rochester, Minn 


Sprnat GANGLIONEUROMA. W. B, Scrovitie, J. L. Potcyn, and R. H. Dunsmore, J. Neuro 
path. & Exper. Neurol, 15:85 (Jan.) 1956 
Six cases of the uncommon intraspinal gangloneuroma are reported, the tumor in five 
being of dumbbell configuration. Two cases were asymptomatic; the other four had evidence 
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of intraspinal pressure. Enlargement of intervertebral foramina, alteration in cerebrospinal 


fluid dynamics at lumbar puncture, elevated protein content in the spinal fluid, and appropriate 


defects on myelography were observed Microscopically, three were unequivocally 
ganglioneuromas ; it 


cases ot 


two others there existed the possibility of neurofibromas with enmeshed 
ganglion cells; in the remaining, a my xofibroma with enmeshed ganglion cells. All tumors 


appeared benign and slow-growing. The surgical treatment has resulted in neurologic cure, 


with no recurrence in a two- to seven-year follow up 
Sitkerr, Rochester, Minn 


PRANSNEURONAL CHANGES IN THE INFERIOR AND NucLeEL IN KEPTEN 
\. Torvik, J. Neuropath. & Exper. Neurol. 15:119 (April) 1956 
Torvik describes transneuronal changes in portions of the inferior olives bilaterally after 


mesencephalic and thalamic hemisections, confined to those areas receiving descending af 


ferents, and in the homolateral pontine nuclei after unilateral cortical or cerebral peduncle 
The majority of the neurons showed shrinkage and karvorrhexis and early affection 


of the nucleolus—a few nerve cells exhibited chromatolysis The 


lesions 


early changes are seen 


three to four days after the lesion. These changes differed microscopically from retrograde 


degeneration Also, the microglial reaction was intense, with only very slight astroglial re 


sponse 


It is suggested that transneuronal degeneration involves disturbances in cellular metabolism 


Siekerr, Rochester, Minn 


CEREBRAL INFARCTION Propucen ny Venous Distention. Denny Brown, S 


and H. ©. H. Fane, J. Neuropath. & Exper. Neurol. 15-146 ( April) 1956 


HIORENSTEIN, 


Denny-Brown, Horenstein, and Fang produced complete ischemia and subsequent necrosis 


of cerebral tissue by distending a vein suddenly with the retrograde injection of saline at a 
pressure of approximately 50 mm. of mercury. This is termed “retrograde ischemia.” As the 


injection was made, the blood was washed out of the vein; then, with increasing pressure, the 


area drained by the injected vein blanched suddenly. The jection was then stopped. The 


pallor remained for 30 seconds and was sharply circumscribed, It is concluded that the pallor 
is the consequence of arteriolar spasm induced by distention of the arterioles by hack pressure 
transmitted through the capillary plexus 

Restitution of the circulation was partial, followed by complete stasis and subsequent 
necrosis Polarographi recordings showed immediate anoxia After the first hour there wa 
diffusion of oxygen from neighboring areas. 


Refilling of the blood vessels was associated with sSludginy ot the erythrocytes and 


transudation of plasma through the damaged endothelium. The nerve tissue showed progres 


sive deterioration, beginning as early as one hour. The primary change was damage to the 


vascular endothelium. Polymorphonuclear cells began to appear on the second day and dis 


appeared after the sixth. Macrophages began to appear in large numbers at the periphery « 


the infarct on the third and fourth days, multiplying on the outer surfaces of capillary loops 


They progressively eroded the infaret. In the material studied the compound granular cor 


puscle was derived from mononuclear cells (blood-borne) in the lumen of new capillaries 


Phagocytic activity resulting from the microglia present in the tissue subsequently infarcted 


was ineffective; invasion of microglia from adjacent and unaffected tissue was not observed ; 


proliferation of lymphocytic cells in the perivascular spaces was minimal. The sprouting of 
new capillaries in the most superficial layer of the infarct was the essential process in the 


formation of the fat granule cell layer 
SIEKERT, Rochester, Minn 


PERINEURON AL SATELLITE CeELLS IN THE Moror Cortex OF AGING H. Brown 
1. Neuropath. & Exper. Neurol. 15:190 (April) 1956 


ON, 


srownson concludes that the ratio of perineuronal satellite cells, j. « , the astrocytes and 


oligodendroglia and microglia cells lying around the giant pyramidal motor neurons, is not 


altered with age 


SIEKERT, Rochester, Minn 
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Psychiatry and Psychopathology 


or Premarurrry. H. R. Riper, P. Harper, and 
B. Pasamanick, J. A.M.A, 161:581 (June 16) 1956 


The physical and mental status of 992 infants was studied with the help of the Gesell 
developmental examination and a physical examination, so as to compare 500  single-born 
premature infants with 492 infants born at term. The comparison was made at age 40 weeks 
for the full-term infants and at the corresponding corrected age for the premature infants 
The two groups were matched as to race, socioeconomic status, and other significant factors 

The incidence of abnormalities was found to increase as the birth weight group of the 
infant decreased, so that 50.9% of the infants with a birth weight less than 1.501 gm. had 
defects ranging from minor neurological damage to severe intellectual deficiency. Some of 
these also had major visual handicaps 

The adjusted percentage of premature infants who showed some departure from normal 
development was 25.7%, as compared with 12.8% of the full-term controls 


Avrers, Philadelphia 


Meninges and Blood Vessels 


COMPLICATIONS OF MENINGOCOCCUS INFECTION IN A SERIES OF 63 CONSECUTIVE SPORADIC 
Cases. |. L. Tosrn, Am. J. M. Se. 231:241 (March) 1956 


In a four-year period, 63 sporadic cases of meningococcic meningitis were observed, oc 
curring im every season. There was never more than one case at a time in a group of 72 
persons who worked and lived together, presumably because of administration of sulfadiazine 
to all members of the group in which the case of meningitis occurred, Complications ot 
meningitis oceurred in 508% of those afflicted. The commonest complications were the 
Waterhouse-Friderichsen syndrome, neural effects, such as cranial nerve palsies and herpes 
zoster, and ulceration of the skin. Cortisone was ineffective in cases of adrenal insufficiency, 
but arterenol (norepinephrine) was effective in transiently sustaining the blood pressure 


Bertin, New York 


Diseases of the Brain 


Oxcanic Benaviok Disoxper: Benaviok CHARACTERISTICS OF BRAIN-DAMAGED CHILDREN 
D. H. Mirman, A.M.A. J. Dis. Child. 91:521 (June) 1956 


Milman reaffirms the thesis that minimal degrees of brain damage produce the distinctive 
clinical features of motor incoordination, perceptual difficulties, social imeptness, anxiety, 
disabilities in speech and reading, and failure in school, The personality reacts to the conse 
quences of repeated failure in mastering motor skills, etc., by anxiety, depression, negativism, 
aggression, and retreat to a less mature level. An interpretation should be given to the parents 
on the nature of the disability and the areas where help is needed 


Siekert, Rochester, Min.. 


Diseases of the Spinal Cord 


SYNDROME WITH BILATERAL ELEPHANTIASIS IN NEUROFIBROMATOSIS. L. H 
Hupson and T. R. Cox, J. A. M. A. 161:326 (May 26) 1956 


Hudson and Cox describe a patient with neurofibromatosis complicated by bilateral upper 
extremity elephantiasis and a Brown-Séquard type of hemiplegia with ipsilateral diminution 
of pain and temperature response This case, in addition, demonstrates the ability of an 
apparently long-standing cervical deformity to produce a sudden hemiplegia. 


Neurofibromas have been described in association with neural tissue throughout the body 
In elephantiasis there is marked overgrowth of the neural sheath tissue with disruption of 
the peripheral nerves and blockage of the venous and lymph channels. In the case reported 
here, the marked tumor overgrowth encroached upon the vascular channels, so that the 
lymphatic dilatation could be explained by mechanical blockage. Trauma to the right arm 
was followed by increased size 
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The rnght arm was amputated because it was functionally useless and its weight a 
hindrance to the patient. Removal of the redundant tissue from the left arm greatly en 
hanced its motility 

Up to 43% of patients with generalized neurofibromatosis have scoliosis and kyphosis 
The lower thoracic and cervical vertebrae are commonly involved. A severe gibbus may 
give symptoms of compression on the spinal cord. A gibbus deformity usually develops 
slowly, but there may be a history of sudden exacerbation of symptoms. In 20 cases of 
paraplegia with neurofibromatosis, 60% were due to extreme gibbus deformity. In two of 
four cases of Brown-Séquard syndrome reported by J. C. Christensen, the patient was re 
heved of symptoms by correction of a herniation of the nucleus pulposus at the point of flexion 
deformity. The sudden onset of symptoms in the case here reported might have been due 
to such a sudden herniation. Surgical exploration for herniation of the nucleus pulposus and 
neurofibroma in the cervical canal was probably indicated 


Acvers, Philadelphia 


Peripheral and Cranial Nerves 


POSTURE AND CERVICOBRACHIAL PAIN SyNpoRoMES. A. |. A.M. A_ 159:1507 
(Dec. 17) 1955 


The common factor in a variety of cervicobrachial syndromes is posture. In an effort 
to develop a more practicable clinical approach to the problem of cervicobrachial pain and 
paresthesias, the author defines a diagnostic category based on the factor common to so many 
cervicobrachial syndromes, i. e., the postural factor. Postural myoneuralgia is a descriptive 
term for this category 

The diagnosis ota postural disorder rests on (1) a characteristic histor ?- (2) houlder 
girdle tilt, (3) all or some part of the characteristic pattern of muscle tenderness to point 
pressure, and (4) a bruit over the subclavian artery when the arm is abducted. One or more 
of these elements is often lacking, and none is specific 

Johnson feels that the concept presented here will simplify the diagnosis of this type of 
disorder, improve the selection of patients in whom surgical intervention may be indicated, 
and provide effective and simple treatment for some patients who would otherwise be treated 
inappropriately or be relegated to a diagnostic category that implies no effective treatment 


is available. He outlines a simple exercise program for treatment 


Philadelphia 


Treatment, Neurosurgery 


(;LOSSOPHARYNGEAL Pkt ATHING AS AN Alp T0 RECOVERY FROM PARALYTIC W 
D. Lorser, Am. |. M. Se. 231:487 (May) 1956 


Glossopharyngeal breathing was used in the rehabilitation of four patients with respira 
tory paralysis. The process consists of forcing the air toward the larynx by the mouth, 
tongue, soft palate, and pharynx. After the gulping effort, the larynx is closed. When the 
vocal cords are opened, passive exhalation occurs. This technique permitted these patients 
to have a prolonged unassisted breathing time, increased vital capacity, foreed cough, and 


mobility of the chest cage It may provide a rest tor fatigued respiratory musele 
Bertin, New York 


THe TREATMENT OF TUBERCULOUS MENINGITIS Wrirnour INyecrions. W. Sweetnam 
and C. G. W. Sykes, A.M.A, J. Dis. Child. 92:2 (July) 1956 


In a small group of children with tuberculous meningitis isoniazid alone was as efficacious 


as a combination of isomiazid, aminosalicylic acid, and streptomycin 
Srekert, Rochester, Minn 


TREATMENT OF DetintuUM TREMENS WITH Reserrine (Servasit). M. Avon and 
1 A.M.A. 159:1516 (Dec. 17) 1955 
Twenty-three patients were treated with reserpine (Serpasil) in an attempt to control 


the symptoms of delirium tremens. The drug was given parenterally in relatively large doses 
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ranging from 2.5 to 5 mg. in one injection. The patients were tree of their symptoms 
of acute hallucinations in an average of 18 hours. Most of the patients were free of their 
symptoms within 24 hours. The shortest period of time noted was 9 hours (two patients), 
and the longest was 48% hours (two patients) 

Despite the relatively large doses utilized, there were no ill-effects noted in this series 
Hypertensive cardiovascular disease per se is not a contraindication of the use of the drug 
although the drug should be used with great caution in these instances Because of the great 
variations in reaction to this drug, the dose should be individualized. Avol and Vogel have 
found that an initial dose of 2.5 mg., to be followed in three hours by another dose of 
my. if necessary, is fairly safe for all patients 

The use of this drug has greatly shortened the time necessary to free these patients ot 
their postalcoholic withdrawal symptoms. Moreover, they are a much easier group to care 
for from the pomt of view of nursing 


Acpers, Philadelphia 


ALLEVIATION oF ParKINSONISM. I. S. Cooper, N. Potoukuine, and A. 
A.M.A. 160:1444 (April 28) 1956 


rhis report summarizes the current status of an investigation of two new neurosurgical 
techniques used in the treatment of far-advanced Parkinsonism These techniques are surg! 
eal occlusion of the anterior choroidal artery, which has now been used as an investigative 
technique for two and one-half years in a series of 50 cases, and chemopallidectomy (used 
in 125 cases). which consists of nonstereotactic injection of either anesthetic or neurolytiu 
wents into the region of the globus pallidus, with use of a pneumoencephalogram to aid 
orientation of the cannula 


It is not the purpose of this report to suggest that either or both surgical ocelusion o 
the anterior choroidal artery or chemopallidectomy should necessarily become a_ standard 
procedure in the treatment of Parkinsonism. However, it has been demonstrated that evet 
the patients with the most far-advanced cases and those who are most disabled have conditions 
potentially amenable to surgical therapy. It has also been shown that relief of rigidity 
tremor, and deformity can be achieved without sacrificing motor power 

lhe authors conelude that further efforts are justified to improve these and other surgical 
techniques aimed at the mesial globus pallidus, to improve methods in the selection of patients 
and to lessen the risks of operation. The possible avenues of approach seem clear-cut, and, 
as in lobotomy, many variations of technique will doubtlessly be possible. It is anticipated 
not only that improved surgical therapy will ensue during the further development ot these 
techniques, but also that some contribution will be made to an improved understanding otf 
the pathological physiology of hyperkinetic disease 


Good results were obtained in 70% of patients treated with chemopallidectomy. ‘The 


follow-up of the early successful cases ot occlusion of the anterior choroidal artery and 


chemopallidectoms demonstrated that the good results are enduring 


Avpers, Philadelphia 


Five-Year or Patients Susjyecten ro Turee Dirrerent Lonoromy Procepurrs 
N J. Paut. E. Frezceracp, and M. Greensratrr, |. A.M. A. 161:815 (June 30) 1956 


A five-year. follow-up of 116 chronically mentally ill patients, divided into three groups, 
each of which was subjected to a different type of lobotomy (full bilateral, bimedial, and 
unilateral), disclosed that bimedial lobotomy is superior to either of the other two prov edures 
in the treatment of chronically mentally ill patients 

Thirty-four per cent of the patients who had had a bimedial lobotomy showed marked 
improvement at the end of five years, as compared with 18% of those who had had a bilateral 
ind 14% of those who had had a unilateral lobotomy, Patients in all groups showed improve 
ment in work adjustment at the five-year follow-up over that observed at the one-year follow 
up; this was particularly true in the patients who had had a bimedial lobotomy, 54% of whom 
had a good work adjustment after five years, as compared with 33% of those who had had 
a bilateral and 29% of those who had had a unilateral lobotomy. The number of patients who 
had had one or more convulsive seizures was greater after five years than after two years; 


only one person, however, had status epilepticus caused by the operation, and this proved fatal 
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The five-year follow-up shows the superiority of the bimedial lobotomy in the treatment 
of chronically mentally ill patients. It is therefore strongly suggested by the authors that 
the bimedial lobotomy be used in preference to either the full bilateral or the unilateral pro 


cedure 


Acpers, Philadelphia 


(SUANIDINE AND MYASTHENIA Gravis. M. Desmepr, Rev. neurol. 94:154, 1956 

ight patients with myasthenia gravis received 15 to 35 mg. per kilogram of guanidine 
hydrochloride by mouth. In seven of these the effect on motor performance was comparable 
to that observed after the injection of 15 to 3 meg. of neostigmine sulfate Side-reactions to 
excessive amounts of guanidine consisted of excitement, vertigo, and paresthesias. The 
maximal effect of guanidine persisted for six hours, which is longer than that of pyridostig 
mine (Mestinon). Observations on the effect of the reaction of the adductor of the thumb 
to stimulation of the ulnar nerve revealed that guanidine reduced the depression of neuro 
muscular activity from low-frequency, i. e., 1/sec. to 50/sec., stimulation but did not modify 
the tetanizing effects of 100-400 eps stimulation. There was increased amplitude of muscle 
response to single shocks. There was no comparable change in normal subjects given guani 
dine or in those myasthenic subjects who had no weakness. It is postulated that guanidine 
lowers the threshold of excitation of a group of fibers previously unresponsive to maximal 


stimulation by sensitizing the motor end-plates to acetylcholine 


New York 


News and Comment 


ANNOUNCEMENTS 


Chicago Neurological Society.—Ihe newly elected officers of the Chicago Neuro 
logical Society for the coming year are Dr. Irving ¢ Sherman, president; Dr. Ernst 


Haase, vice-president; Dr. Adrien Verbrugghen, councilor, and Dr, Oscar Sugar, secretary 


Books 


BOOK REVIEWS 


Etude radio-anatomique de l’os temporal. by M. Juster and H. Fischgold. Price, $5.50 
Ip. 101. Masson & Cie, 120 boulevard Samt-Germain, Paris 6°, 1955 
\ well-printed and illustrated radiographie atlas of the temporal bone, this volume 
should be of value to anyone dealing with the intracacies of temporal bone anatomy 4s 
een in the usual x-ray study Although the text is in French, the authors have included 
4 French-latin glossary of all the anatomical names, from which transposition imto 
English is quite easy. All x-ray studies are done on the disarticulated temporal bone, so 
that there are no x-ray plates showing its relations to other portions of the skull. The 
book is primarily of value for reference and would be of help in neurological and radio 
lowical libraries 
Recent Advances in Neurology and Neuropsychiatry. Iidition 6. By Sir Walter Russell 
Brain and EF. B. Strauss. Price, $7.50. Pp. 311. Little, Brown & Company, 34 
Beacon St., Boston 6, 1955 


For the nine-year interim since the last edition of this book, the authors have at 


tempted to review a great mass of literature in a rapidly expanding field. The result 
is an. excellent) summary presentation of the most pertinent advances in neurophys 
iology, climeal neurology, and neuroradiology \ third of the book 1s devoted to cor 
relating neurophysiology and the problems of  climeal neurology An excellent review 


of electroencephalography, by Dr. Denis Hill, will be helpful, informative, and ot 


considerable interest to those whose activities are in other neurological fields Dr. Hill 


not only outlines clearly the basic electrophysiology of brain potentials but also deals 
fully with the clinical significance and application of electroencephalography For the 
first time, a section on neuroradiology has been presented in this volume This not only 


includes helpful comments on the interpretation ot plane skull x-ray films but also 
describes the techniques of pneumography, angiography, myelography, and positive contrast 
ventriculography 

There are briet sections on a wide variety of clinical entities with discussions ot 
etiology symptoms and Sipgtis, and most recent advances mm the 

Ihe literature reviewed is primarily British; this feature is ot value to American 
readers, who may find tt ditheult to keep informed on advances im neurology on both 


ides of the Atlant 


Biochemistry and the Central Nervous System. Hy Henry Mecllwain Price, $9.50. Pp 
7? Littl, Brown & Company, 34 Beacon St., Boston 16, 1955 
Ihe scope of this new book is broader than the title implies. The basic biochemistry and 
physiology of the central nervous system are reviewed briefly, with referral to examples ot 
altered function im disease. The chemistry at times is too well digested; however, this is the 


fault of the reader, not the author. From reading the short passages on a given subject one 


has an excellent summary of the topic, and a good bibliography allows the reader to go further 

Phe metabolism and chemical composition of the brain im situ, as well as the metabolism of 
separated cerebral tissues, are outlined and discussed as related to general metabolic changes in 
health and disease. Cerebral respiration is discussed in detail, The various energy and meta 
holic pathways are reviewed and then related to specific changes in the nervous system, The 
evytochemieal and histochemical aspects of the nervous system are recounted first in individual 
cells and then in the brain as a whole unit. The chemical and enzymatic make-up of the brain 
during development is included. Specific substances are reviewed in detail, including acety! 
choline, adrenaline, and arterenol, sympathin, serotonin, glutamic acid, excitants, and depressants 
Phe final chapter is a provocative discussion of the time-scale pattern of rates of cerebral 


processes relating the chemical and electrical phenomenon as much as possible consistent with 


brevity 
This is a useful book for quick reference. The index is excellent, facilitating quick 
reference; and the bibliography, with separate author index, is quite lengthy, with frequent 


reference to papers published in the last few years, 
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Television Therapy 


I: fhectiveness of Closed-Circuit Television as a Medium 


Treatment of the Mentally Ill 


SECTION ON 


* 


r Therapy in 


HYMAN TUCKER, M.D., Agnew, Calif.; RICHARD B. LEWIS, Ed.D., San Jose, Calif.; GAITHER LEE MARTIN, 
R.N., M.A., and CHARLES H. R. OVER, M.A., Agnew, Calif. 


Closed-circuit television has been intro 


duced into the field of mental hygiene as a 
medium for the administration of therapy 
to a mass audience. The present evidence 
indicates that the use of this type of tele 
vision may promote the development of new 
and more effective methods for the treat 
ment of the mentally ill 

so named be 


Closed-circuit television 1s 


cause the program signal is carried directly 
from one point to another by cable, as op 
television, which is 


posed to commercial 


broadcast indiscriminately. Thus, closed 
circuit television reception is restricted and 
can be seen by only those for whom it is 
intended. 


This 


therapy begins by describing the observa 


report on closed-circuit television 


Received for publication Aug. 22, 1956 
rhe 
Hospital, under the auspices of the Department of 


research was conducted at Agnews State 


Psychology, San Jose State College, San Jose, 
Calif Charles W Pelford, Ph.D, Chairman 
Superintendent and Medical Director of Agnew 
State Hospital, Department of Mental Hywiene, 
State of California (Dr. Tucker). Professor of 
Education and Coordinator of Audio-Visual Serv 
ices, San lose State College (Dr Lewis) 


Originator and principal investigator for this study; 


postgraduate student in psychology, San Jose State 


College, and professional intern at Agnews State 


Hospital (Mrs. Martin) 


sper ialist for this 


Co-investigator and ele 
study; postgraduate stu 


State ¢ ollege, 


tronic 


dent in psychology, San Jose and 
professional intern at Agnews State Hospital (Mr 


(iver) 


tional studies of the effects of commercial 


television programs on hospitalized mental 


patients. These preliminary studies later led 


to the developm nt of the closed-circuit tele 
vision therapy program 
In the spring of 1953 five television sets 


were installed on five different wards at 


Agnews State Hospital. It became apparent 


to those employees most closely associated 


with the patients, that the maintenance of 


the wards became easier following the in 


troduction of television, sinee the patient 


seemed quieter and more easily managed 


It was felt that if this apparent improved 
behavior change could, by investigation, be 
related to the tele 


vision, possibly a new field of research and 


clearly introduction of 
treatment would be opened 

A review of literature reported pre 
vious research in. this 


1953 ( May-July) 


area Therefore, im 


a“ pilot study was 


con 


ducted which served as a first step in. the 
present investigation. One ward was ob 
served daily for a period of six weeks in 
order to note the patients’ reactions to tele 

Vision programs. Many patients appeared 


to respond with a broad range of behavior 


reactions: A number of patients would. sit 
and talk to the television performers, usu 
ally the newseasters, for long periods of 
time; some of these patients were normally 
uncommunicative to anyone. Other patient 


would imitate performers, especially dancers 


57 
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Most of the patients appeared to develop 
preferences for certain television personal 
ties and looked forward to seeing them each 
day 

Additional installed 
throughout the hospital (20 wards had tele 


television sets were 
vision by December, 1953), and it became 
evident that more objective consideration 
should be given to the effects of television 
on the patients; thus a second study was 
undertaken in August, 1953. The patients 
selected for this second study were 67 chron 
ically ill psychotic women who were confined 
to a closed ward and had had no access to 
The 


behavior patterns and activity levels of the 


television during their hospitalization. 
patients were observed and evaluated for a 
three-month pe riod, from Aug. & to Nov. &, 
1953 


stalled on the ward, and a second period of 


At this time a television set was in 


conducted 
Nov 


observation and evaluation was 


for a three-month period, from 
1953, to Feb. 8, 1954 

It was concluded from this study that 
there was an over-all average behavior im 
of 9.32% 


the use of 


provement for the entire group 
further 


should be en 


under study concluded 


that 


Was 
television 
couraged to relieve the tedium of institu 
1954, 
television sets were installed on all 65 wards 
of the 


tional existence by December, 
hospital 

The data from the two previous studies 
further 


to determine whether various types of thet 


encouraged investigation order 
apy could be given to a large group of men 
tally ill patients by using the medium of 
controlled closed-circuit television, Then, to 
formulate a program for closed-circuit tele 
vision therapy, two hypotheses were postu 
lated 
Hypothesis l Therapy can be adminis 
in a simulated face-to-face 


the 


tered effectively 


situation medium of 


through closed 


circuit television, giving the impression of 


* bindings were 


Hospital 


based on group data obtained 
Seale by 
and rerating the group hehavior prior to and fol 


from the Adjustment rating 


lowing commercial television 


A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


individual therapy, while administering to 
a mass audience. 

Hypothesis 2: By means of closed-circuit 
television, motion pictures dealing with men 
tal hygiene and other educational subjects, 
film strips, and other suitable materials can 
be presented as often as desirable to rein 
force, by repetition and consistency, the 
basic principles 
health. 


underlying mental 


(Orientation 


good 
programs, interpreta 
tions of hospital and ward routines, and 
programs of general education and instruc 
tion can also be presented effectively to a 
mass audience through this medium 

The purpose of the third, and most recent, 
study, which was started in August, 1954, 
was (1) to examine and evaluate behavioral 
changes occurring in patients, by means of 
psychological tests, prior to and following 
therapy by closed-circuit television; (2) to 
obtain clinical evaluations of the patients’ 
condition prior to and following therapy by 
closed-circuit television, and (3) to evaluate 
the effectiveness of specific therapies pre 
sented by closed-circuit television to a mass 
audience, 

The criteria for improvement were (1) 
clinical estimates of improvement made by 
the psychiatrist following therapy via closed 
circuit television, (2) psychological esti 
mates of improvement based on tests and/or 
ratings made before and after therapy via 
television, and (3) increase in permits for 
Visits out, indefinite leaves, and discharge 

Categories for 


psychiatric evaluations 


were as follows: worse, no change, border 
line toward slight improvement, slightly im 
proved, much improved, and markedly im 
proved, 


Procedure 


Subjects —The subjects for this study were 141 
women patients hospitalized at 
pital, Of 


the control 


Agnews State Hos 
these patients, 66 


group, 


were designated as 


and the remaining 75 patients 


‘I hese 


two groups were hospitalized in separate wards 


were designated as the experimental group 


The basic design for the study was to select pa 
tients of a comparable age with similar categories 
of illness in that the 


possible 


order would be as 


toth 


exceptions as 


nearly equated as groups were 


classified with few chronic schizo 
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phrenics of various types. They were reasonably 
equated as to age and year of admission, and 
there was very little difference in their behavior 
patterns and activity levels 

The hospital medical records revealed diagnoses 
in 20 categories for the control group and in 16 
categories for the experimental group. The four 


major classifications are shown in Table 1 


TABLE 1 Major Diagnostic Categories 
Control Experimental 
Classification (iroup Group 
Schizophrenia 42 


Psychoses associated with organi 


dysfunction 
Manic-depressive psychosis ‘ 
Involutional psychoses 5 6 

Total 75 


At the time of the study the age range for the 
control group was trom 21-77 years, and for the 
experimental group 22-72 years. On admission to 
the hospital the mean age for the control group 
was 40 years, and for the experimental group 36 
years, The mean year of admission to the hospital 
for the control group was 1947, and for the experi 
mental group, 1946 

Phe education level attained by these patients 
at the time of their admission to the hospital indi 
cated that 64% of the control group and 55% of 
the experimental group had had less than a high 
school education. Nine of the control group pa 
tients (13.64%) were in, or had completed, college 
at the time of admission, while 16 of the experi 
mental patients (21.33%) were so classified 

Apparatus.-A television studio was set up in a 
visiting room approximately 9 by 16 feet, located 
off the corridor leading into the experimental ward 
The furniture in the studio consisted of 3 library 
type tables, 10 folding chairs, a locked cabinet, and 

small stand tables The room was lighted by one 
outside window and three large banks of Slimline 
fluorescent lights 

The closed-circuit television chain consisted of a 
television camera, a Zoomar lens, a wide-angle 
lens, monitor, control unit, and sufficient coaxial 
cable to complete the circuit to the ward receiver 
All lines (coaxial cables and audio lines) were in 
stalled in the walis and ceiling of the ward as a 
satety precaution, The closed-circuit television 
equipment used in the project was known as a 
“KAY LAB Television Camera System.” and con 
sisted of a very small camera unit with a larger, 
separate control unit and a separate monitor An 
important advantage noted in the use of equipment 
with a separate monitor was that both the per 


former and the cameraman were able to see the 


monitored image For man ot the patients the 


ability to see themselves pertorm served as an 
added incentive to productive response. Most of 
the patients who participated were pleased and 
surprised at how well they appeared on television 
and welcomed the opportunity to participate in 
programing. An occasional patient who resented 
seeing herself, or who became preoccupied wit! 
her own image, was easily pacified by the simple 
expedient of turning the monitor so that it could 
be seen only by the cameraman 

Audio equipment consisted of a public address 
ampliher, with microphone and phonotape input 
leading to a speaker concealed under the television 
set on the ward. Other equipment used in the ex 
periment consisted of (1) a 16 mm. sound motion 
picture projector; (2) two tape recorders with 
tapes; (3) motion picture films: + (4) filmstrips; 4 
(5) beaded motion picture screen: (6) slide and 
filmstrip projector; (7) three-speed record player 
and phonograph records; (8) desk stand 
microphones, with audio amplifier; (9) magazines 
(current and popular); (10) art supplies (water 
colors, crayons, modeling clay, and paper); (11) 
cosmetics (sample-size lipsticks and powder) ; (12) 
writing paper and pencils; (13) typewriter and 
othee supplies 

Vethod Iwo types of televised therapy pro 
grams were used continuously during the study 


(1) panel and group therapy sessions and ) 


selected motion pictures. Other thet ipres employed 
in conjunction with the above were music therapy, 


art therapy, psychodrama, individual ther ipy, and 


question-and-answer programs, all of which were 
televised to the experimental group by closed 
ciremt television 

lwo hundred seventeen different motion pieture 
were televised to the experimental group, and 
observations were made regat ling the ubject 
response to each film.t Films were used to stimu 
late group and panel discussions, for entertainment 
and for instruction and education. One or more 


films were televised before eact group or panel 


discussion period. Art films were no to stimu 
late interest in art activitic s; filn lealing witl 
music and other activities pertinent to the study 
were also shown. Seventy-seven films were re 
shown one to four times, at the request of the 
patients 

elevised panel and group ther ipy Sessions were 
conducted, with five to six patient ind a moderator 
participating in each discussion. Twenty-five 


sessions were held, with 17. patient participating 


films and filmstrips were on Joan. 
San Jose State College Audio-Visual Center 

{Films and filmstrips are available fron count 
school departments, the Department of Public 
Health, and audiovisual librarie ; and films ma 
he obtained on long-term or depo it tror 


business, industr and government 


A. M.A 


in 2 to 16 sessions each. Twenty of the sessions 
were conducted by the ward doctor; one, by the 
superintendent of nursing services; two, by the 
clinical director in charge of medical research for 
San 


(one from the nursing 


the hospital, and two, by members of the 
lose State College faculty 
education department and the other from the de 
partment of psychology). These programs were 
conducted each Monday and Friday morning for 
one hour. The following procedure was employed 
At 9 am. each Monday and Friday a motion px 
ture was televised to the ward. After the picture, 


the therapy group would adjourn to the studio 
and begin their discussion, which was televised to 
the ward. These entire sessions were tape-recorded 
for later evaluation 

Six different 


conflict 


psychodramas involving various 
situations were conducted and transmitted 
to the ward by closed-circuit television during the 
study, with eight different 
The situations 


time \ 
the setting for the conflict situation, and then the 


patients participating 


usually involved two patients at a 


member of the research team would give 


patients would work out their own solutions 


lelevised informal group discussions usually fol 


lowed each psychodrama. Individual therapy and 


question-and-answer programs were utilized inter 


mittently throughout the study and televised to 


the ward 
Voluntary group art activities were im progress 
approximately three hours a day, following orien 
tation and stimulation programs telecast from the 
studio earlier in the day. Art supplies consisted of 
water colors, individual and stock boxes, brushes, 


crayons, art paper, paper picture trames, paste, 


construction paper of various colors, modeling clay, 
finger paints, and picture binding. These supplies 
were placed on a large library-type table in’ the 
day hall of the experimental ward, where patients 
could use them at any time 


Musi 


selections 


S00 


was played in the experi 


was supplied by than musical 


This 


mental ward via the audio circuit, and to the yard 


more 


(when patients were taken to the exercise yard) 


through loud-speakers placed in the studio window 
An electric record player was used for phonograph 
and a recorder used 


records, tape 


that 


was to play 


many selections had been recorded on 


Musk 


tainment, 


tapes 
was used for dancing, singing, and enter 


and as a background during therapy 


sessions. Music was also played on treatment days, 
and at other times when the patients appeared to 
be unusually disturbed, for its sedative effects 


Pertinent data for evaluation of the study 


taken 


were 


directly from the following sources: (1) 


medical records, (2) ward records, (3) special 


incident reports, (4) entertainment listings, and 


(5) yard privilege records 
In addition to the obtained 


intormation trom 


the above sources, observational records were made 


ov 
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on the experimental patients, and ratings on the 
Hospital Adjustment Scale were employed before 
and after the introduction of the television on the 
after the 
introduced on the 


control ward and before and closed 


circuit television was experi 


mental ward. Psychiatric evaluations were made 
on a six-interval Psychiatric Scale § by the ward 
doctors on the experimental group on Aug. 16, 
1954, on Jan. &, 1955, and again on March 15, 
1955. The evaluations 
ward doctor directing the therapy 


made by the 
from Aug. 16, 
1954, until his resignation from the hospital staff, 
on Jan. &, 1955 
by the ward doctor directing the therapy 
Jan. &, 


15, 1955 


first were 


The second evaluation was made 
from 
1955, until the end of the project, March 


Results 


An analysis was made of the weighted 
scores obtained from two applications of the 
Hospital Adjustment Seale to determine the 
changes in behavior patterns for the 141 
psychotic patients under study. lor the 66 
patients in the control group, pre- and post 
commercial television, the mean score for 
pretelevision was 46.9 and the mean score 
for post-television was 52.4, or a difference 
of 5.5% in improved behavior patterns fol 
the 


This difference was significant at 


lowing the addition of television to 
ward. 
the 1% level of confidence, with a standard 
error of the difference between means of 
0.201 and a ¢ of 2.71. 
coefficient of correlation was 


product-moment 
found to be 
r= +0.92, with a standard error of r of 
0.114. 
mental group, ratings of behavior pattern 
levels were made after 20 months of com 


lor the 75 patients in the experi 


mercial television and, again, after 4 months 
The mean score 
48.55, 


of closed-circuit television. 


for postcommercial television was 


and the mean score for post-closed-circuit 


television was 57.49, or a difference in im 
proved behavior patterns of 8.9% following 
televi 


the administration of closed-circuit 


sion. This difference was significant at the 


§ Conies of this scale may be obtained from the 
authors 

|| The differences in mean scores are in reality 
differences in total possible 
score, which indicates change in rank position for 
a normative that the 


percentage of the 


group, and not necessarily 


patient is 5% improved 
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Taste 2 


No 


Categories Patients Mean 
Experimental Group* 
Rating If 
Rating 2} 5 57.49 
Control Group$ 
Rating | 46.92 
Rating 2¢ S244 


Between Groups 3.34 


The experimental group is defined as that group participating 


Made prior to the introduction of closed-circuit television 


Made following the introduction of closed-circuit television 


Intergroup and Group Comparisons on the 


Hospital Adjustment Scale 


Mean 


in closed-circuit television 


Control group is defined as that group not participating in closed-circuit television 


Made prior to the introduction of commercial television, 


Made following the introduction of commercial television 


1% level of confidence. A product-moment 


coethicient of correlation found to be 
r + 0.65, of r of 
0.116. these 


data for both the control and the experi 


Was 


with a standard error 


Intergroup comparisons of 


mental group are shown in Table 2. 


An analysis of the data from the Hospital 


Adjustment Scale for the control group and 
the experimental group supports the hy 
pothesis that the two samples were randomly 
drawn from a common population 

An analysis was made of the group data 
obtained from the scores of the Hospital 
Adjustment Scale for six areas of compari 
both the control and the ex 
(Table 3). The 


comparison revealed mean group scores of 


son for 


perimental group first 


Taste 3 


Stx Intergroup Comparisons of the Mean Group Scores 


46.9 for the control group prior to any tele 
vision and 52.0 for the control group follow 
ing commercial television, with a total dif 
ference between mean group scores of 5.11, 
indicating an average of 5.1% improvement 
control 
Phe 
group 
scores of 46.9 for the control group prior to 


in behavior pattern levels for the 
group following commercial television 
second comparison showed mean 
any television and 53.7 for the experimental 
group following commercial television, with 
a total difference between mean group scores 
of 6.76, indicating an average difference of 
OR% 


levels for the experimental group 


of improvement in behavior pattern 
The third 
comparison revealed mean group scores of 
52.0 for the control group following tele 


Attained on the 


Hospital Adjustment Scale by the Control and I-xperimental Groups 


Criteria for Comparison 


Control ward prior to TV 
versus 
Control ward after comm 


Control ward prior to TV 
versus 
Exper. ward after comm. ° 


Control ward after comm 
versus 
Exper. ward after comm 


Control ward after comm 
versus 
Exper. ward after C-C. TV 


Exper. ward after comm 
versus 

Exper. ward after C-C, TV 

Control ward prior to TS 
versus 

Exper. ward after C-C. TV 


Mean 
Croup 
Score* 


Mean Av. Y% of 

Score Giroup 

Diff.t Behavior 
Improvement 

46.92 

52.08 

46.92 

53.06 

52.08 

54.08 

52.08 

64.11 

53.68 

63.11 

46.92 


64.11 16,19 


* The Hospital Adjustment Scale is scored on a 100-point scale; each of the scores in this column is 4 mean group percentage of the 


total possible score 


* The differences in mean scores are in reality differences in percentage of the total possible score and are carried to the next column 


as such. 


6) 
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r r t 
28.11 +O 05 2.74 
30.15 O.116 
$2.54 0.201 + 0.92 2.71 ool 
28 0.087 24 0.085 
No 
TV 
2 
rv 
ry 
4 
ry 
rv 
\ 
5 
+ 16.2 
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vision and 53.7 for the experimental group 


following commercial television, with a total 


difference between mean group scores ot 
1.65, and indicated that the experimental 
group had a 1.7% higher improvement in 
level at the end of 20 
television than the 


control group following 4 months of com 


behavior pattern 


months of commercial 
mercial television. Thus, at the beginning of 
the closed-circuit television study the be 
the 


The fourth comparison 


havior pattern levels for two groups 


were nearly equal 
that the 


commercial 


indicates control group following 
group 
score of 52.0 and the experimental group 


television had a mean 


following closed-circuit television had a 
mean group score of 63.1, with a difference 
between mean group scores of 11.08, indi 


11.1% 


behavior 


cating an average group improve 
the 


On the fifth compari 


ment in pattern levels for 


experimental group 
son the mean group scores were 53.7 for 
group following 
63.1 for the 


closed-circuit 


the expe rimental com 


mereial television and 


group 
The difference between mean group scores 


same 
following television 
was 941, indicating a 9.40 average group 


improvement behavior pattern levels 
within the group following the administra 
tion of closed-circuit television therapy The 
sixth comparison Was made between the cx 
group 


television therapy 


following closed-circuit 
the group 
This comparison 


63.1 


perimental 
and control 
television 


group 


prior to any 


revealed mean scores of and 
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46.9, respectively, with a difference of 16.19, 
indicating a 16.2% average group improve 
ment in behavior pattern levels following 
closed-circuit television therapy as compared 
with that for the group with no television 

The analysis of the subscores of the Hos 
pital Adjustment Seale covered the areas of 
(1) communication and interpersonal re 
lations; (2) work, activities, and recreation, 
and (3) self-care and social responsibility. 
The range of improvement under the first 
category for the experimental group was 
from +1 to +80, whereas under the same 
category the range of improvement for the 
control from +1 to +37. In 


the second category the range of improve 


group was 
ment for the experimental group was from 

1 to + 90, the control group 
range was from +1 to +44. In the third 
category the range of improved behavior 


whereas 


for the experimental group was from +1 
to +94, for the 
range from +1 to 


and control 
+ 53, 


The Psychiatric Evaluation Scale was a 


group the 
was 


device, especially designed for use in this 
study, which rated patients on a six-interval 
scale. The results of the evaluations made 
on this seale by the ward doctor are shown 


in Table 4. 


tained for the 75 patients in the experi 


The following results were ob 


mental group who were receiving closed 
circuit television therapy: Evaluation of 4 
of the patients indicated that their condi 
tions had become worse; & patients showed 


no improvement; 12 of the patients were 


Evaluation Scores for Seventy-Five Subjects 


Under Study 


Category of Improvement* 


Woor-e 
Deteriorating 


No change 
Borderline toward slight improvement 
“lightly improved 

Improved 


Much improved 


Markedly 


Rate of No 
Improvement Patients 


Patients 

Percentage 
5.33 
10.67 
16.00 
24.00 
25.33 

14.67 


5&6 K 4.00 


* Slight improvement in one area, |. Slight improvement in two areas or markedly improved in one, 2. Marked improvement 
in one area; slight in one, or slight in three, 4. Marked improvement in two areas; marked in one, and slight in two, 4. Marked im- 


provement in two areas; slight in third, 5. Marked improvement in all areas, 6 


? Fight patients rated 3; three patients rated 4. 
t Two patients rated 5; one patient rated 6 


62 
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rated as borderline with a possible slight 
tendency toward improvement; 18 patients 
clearly showed improvement in one area and 
were rated as slightly improved; 19 patients 
were rated as improved; 8 patients were 
rated as much improved, and 2 patients were 
rated as markedly improved 

Results relative to each of the hypotheses 
are now presented. Hypothesis 1 was tested 
by six comparisons, as shown by Table 3. 
A further test of the hypothesis was made 
by an analysis of the different types of 
therapy used in this study. It was also tested 
by intergroup comparisons for the control 
group. 

lorty two the 


mental group received no other therapy than 


patients within experi 
that presented over closed-circuit television, 
12.4% 
pattern 


and this group responded with a 


average improvement in behavior 
levels, as measured by the Hospital Adjust 
ment Seale. A further evaluation was made 
on the Psychiatric Evaluation Scale, which 
indicated an average patient improvement of 


11.43%. 
supports Hypothesis 1. 


The statistical data convincingly 
Therefore it is con 
cluded that therapy can be administered ef 
fectively im a simulated face-to-face situa 
tion through the medium of closed-cireuit 
indi 
vidual therapy, while administering to a mass 


television, giving the impression of 


audie nee 


Hypothesis 2 is supported by the high 
percentage of improvement shown by those 
other 


patients receiving no therapy than 


closed-circuit television 

by means of closed-circuit television, 
motion pictures dealing with mental hygiene 
and other educational subjects, filmstrips, 
and other suitable materials can be presented 
as often as desirable to reinforce, by repe 
tition and consistency, the basic principles 
underlying good mental health. Orientation 
programs, interpretations of hospital and 
ward routines, and programs of general ed 
ucation and instruction can also be presented 
effectively to a mass audience through this 


medium 


Further support for Hypothesis 2 may be 
found in the data obtained from the inter 


group comparisons of the Hospital Adjust 
ment Scale (Table 2). In the area of work, 
activities, and recreation, the scores reveal 
a 69.30 mean difference in improved be 
havior patterns for the experimental group 
following closed-circuit: television therapy 
The range of improvement in this area was 
+1 to +90, The unimproved behavior 
range for this area was from l to — 3, 


6.670 of the 


from 


with patients making no 


change. Data obtained from the Hospital 
Adjustment Scale further revealed that 64 
of the improved behavior shown within the 
experimental! group was in the area of com 
munications and interpersonal relations, with 
a range of 
+ 


improvement of from +1 to 


An analysis of the population status of 
the experimental control 
made at the 


wards was 


termination of the program 
During the period the two wards were eval 
uated the 


Table 5 occurred. 


population 


changes shown in 


TABLE 5.—Population Changes 


of Study 


During Program 


Experimental 


Control 
Change Ward 


Ward 
Discharges 0 
lransferred to open wards 
Ciranted indefinite leave i 
(iranted yard privileges ‘ 
Ciranted longer definite leaves 


Total population change 
effected 


The control-ward changes took place dur 
ing the four months following the addition 
of commercial and the 
mental-ward changes took place during the 


four months that the closed-circuit television 


television, exper) 


therapy program was presented 
On March 10, 1955, the 


television program was demonstrated before 


closed circu 


11 different departments of the hospital 
Keach 
the potential usefulness of this medium in 
field of 
A total of 49 persons evaluated the program 


observer was requested to evaluate 


relation to his individual 


interest 


as a medium for 


The 


questionnaires 


use in mental hospitals 


responses derived from the six-point 


prese nted to each of the hos 


pital personnel are as follows 


1M. A. ARCHIVES O! 


1. “Do you feel that closed-circuit tele 
ision 
hundred per cent answered, “Yes 

2. "What are 


closed-cireuit 


possible uses for 


television in your work 
he types ot 


percentage of occurrence are shown in Table 


Vance 6—l/ ses of Closed-Circuit Television 
Hes pores Percentage 

taff training 
Work placement 2.5 
Family 24 
Ciroup therapy 47.5 
Onentation program 
Edueation and training 72.4 
Interviewing techniques 16.0 
Individual therapy 12.5 
Entertainment 74 
taff clink 150 
Demonstration 15.0 
Observation of patient 40.0 
Psychotherapy 7.4 


3. “Do you feel that closed-circuit tele 
vision can be of value in extending tech 


nical traming facilities provided at this 


hospital One hundred per cent answered, 
“Ves! 
1 “What 


closed-circuit 


limitations the value” of 


television do you recognize 
from the demonstration?” The re 


Table 7 


ai set 


sponses are shown in 


Panu Limitations m Value of Closed-Circuit 
Television 
Kes Percentage 

Will wot replace individual relation m4 
Might involve additional workers 2.5 
Need to use carefully 2.4 
No limitation W245 
Could foster iorealistic thinking 2 
exper tye 7.4 

| believe closed-circuit: television for 


hospital use ts represented by the following 
Very limited, 0; limited, 10.0; 


17.5% 


categories 


limited to specific subjects only, 


many users, 52.56; and almost unlimited, 
20.06% 
6 “lease list your specific suggestions 


for using closed-circuit: television your 


and 6 were not restricted to any 
Statements \ total of 209 


© Cnestions 
pecitic number of 
tatements were obtained. For more concise re 
porting, these statements were classified under the 


veneral headings given 


ot 


of value in your field?” One 


responses received and their 
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held of interest.” Responses are listed in 


lable & 

&—Suggested Uses of ed-Circuit 

Television nm Medicm 
Suggestions Percentage 

Inservice training 0 
Patient contact 12.5 
Kelative education 2.5 
Orientation 2.5 
Education $5.0 
No comment (no suggestions 52.5 
Ciroup therapy 5.0 
Psychotherapy 
Staff conferences 2.4 
Entertainment 2.5 


Patient observation 
Saving on time and money 
Expedite supervision 


Comment 


The two hypotheses stated at the be 
ginning of this study were supported by the 
data obtained. A significant change toward 
better hospital adjustment and improved be 
havior patterns and activity levels was 
shown by these data. 

The important variable of extra attention, 
given to the isolated patients, threatened to 
contaminate the results of this study. In 
an effort to control this variable, the fol 
lowing procedure was followed: From Aug 
1, 1953, to March 15, 1954, the 
team worked exclusively with the 
group 
rating/rerating scores were obtained on the 


research 
control 


It was during this period that the 


Hospital Adjustment Seale, as well as the 
installation of a commercial television set 
on the ward. The period of extra attention 
to this group covered the same amount of 
time as the period of extra attention given 
at a later date to the experimental group 
1954, to March 15, 1955, the 


control group was rigidly ignored by the 


rom Aug. 1, 


research team, and all attention was concen 
trated on the experimental group. In this 
manner the variable of extra attention was 
equated 

lor the control group, the independent 
variable was the addition of a commercial 
television set on the ward, and the dependent 
variable was the rating/rerating on the 
Hospital Adjustment Scale. For the ex 
perimental group the independent variable 
was the use of therapy via closed-circuit 
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television, and the dependent variable was 
the rating/rerating on the Hospital Adjust 
Scale 


A Pearson product-moment coefficient of 


ment 
correlation revealed an r of +0.92 between 
the two separate ratings of the control pa 
The 


Was Very 


tients high value of r indicates that 


there little shift in relative posi 


tions within the group, in post-television as 
compared with pretelevision. An examina 


tion of the individual shifts in position 
shows that the greatest changes were made 
by the patients’ ranking (if measured by 
quartiles) in the second and third quartiles, 
while those in the extreme positions (first 
and fourth quartiles) shifted very little. 
lor the experimental group a correlation 
of +0.65 obtained from 


Was a comparison 


of the two separate ratings. This moderate 
rather ex 
group 
\n examination of the individual shifts in 


correlation would indicate some 


treme shifts in position within the 
dicates that the greatest changes were made 
by the patients ranking in the first and sec 


ond quartiles, while the patients in the third 


and fourth quartiles made relatively little 
shift in) position 
Thus it can be seen that the patients in 


the experimental group receiving closed-cir 
cuit television therapy made the most drastic 
shifts in improvement, with the patients 
rating the lowest priot to closed-circuit tele 
with 


Vision improving rapidly, in contrast 


those patients originally considered less 
seriously ill 

\n analysis of the data as reported on 
the Hospital Adjustment Seale revealed cet 
tain differences of response to the program 
by the differing diagnostic categories of pa 


tients represented in the study 


One of the subgroups showing a_ high 
degree of average improvement was the 
group classified as catatonic. In this cate 
gory of illness, 10 of the 13 patients (770% ) 
showed an average of 230 improved be 
havior changes These patients had been 
hospitalized for an average of six years 
longer and were on the average 11% years 


older 


nnprovement 


than the three patients showing no 


Within the 
phrenia, undifferentiated, other types mixed, 


subgroup category of schizo 


9 of the 15 patients (6000) were classified 


as showing an average of 28% improved 


behavior patterns. These nine patients were 
+ years older on the average and had been 
hospitalized for one yeat less than the six 
patients showing no improvement 

Among the patients classified under in 
volutional psychosis, four out of six (67C6¢ ) 


33% 
this 


showed an average of improved be 
group, 


as improved had been hos 


havior patterns In those 


patients rated 
pitalized for an average of four years longer 
than the two patients rated as unimproved 
Phe average ages for the two groups were 
the sam 

were 13 classified under 


Phere patients 


the category of hebephrenia, Of this group, 
eight patients (62% ) were rated as having 
24% 


group, on the average, was one year younger 


improved behavior patterns 
and had been hospitalized two years longes 


than the five patients showing no improve 


ment 
Of the four patients classified under 
manic-depressive, one (254) showed a 


but had been 


3 improvement in behavior patterns 


patient Was one year younger 
hospitalized for five years longer than. the 


three 


average of the patients im the unim 
proved group 

Within the diagnosis of psychosis with 
mental deficiency there were four patient 


only one of whom (254) showed any im 
provement, and this amounted to only a 50 
improvement in behavior pattern pa 
tient was 10 years younger but had been 
than the 


hospitalized for 16 years longer 


iverage for the three patients showing no 
mprovement 
Only one patient was classified a 


This 


behavior pat 


depressive with neurosyphilis 
had a 


terns. The one patient with the diagnosis of 


patient 


improvement m 


psychosis with arteriosclerosis showed a 


29% improvement in her behavior patterns 


There was no improvement noted in the 
behavior patterns for the one patient diag 


nosed as having Korsakoff’s psychosis or for 


A. M.A 


the patient diagnosed as psychosis associated 
with Organ brain disease. 

lorty-two patients from the experimental 
group received no somatic treatment and no 
therapy other than the motion pictures and 
tele 
Of these 
patients, 19 made improved changes in be 
patterns; 19 


programs televised by closed-circuit 


vision to the experimental group 
havior made slight negative 
changes in behavior patterns, and 4 patients 
remained static 

Hospital 
rated on the 


35 of these 


measured 
When 


Scale, 


(mo hange ), as 


the Scale 


Adjustment 


l’syehiatrie Evaluation 


patients made improvement in 


one or more areas, from slight to marked, 


with a range of from 0.5 to 4; 5 patients 


made no change, and 2 of the patients were 


considered rated by the 


worse when psy 


chiatrist 
lhe the 


group receiving only television therapy, and 


diagnostic classifications for 


their behavior change, as measured by the 


Hospital Adjustment seale, are shown in 
Vable 9 

During the study two types of therapy 
were used continuously: (1) panel and 


group therapy and (2) 
effort to 
nanny techniques as possible in the length 
of time allotted for the study, other ther 


SU selec ted 


motion pietures. an test as 


were employed for short periods 


music therapy, art therapy, psychodrama, in 
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dividual therapy, and question-and-answer 
programs, all of which were televised to the 
experimental group by closed-circuit tele 
vision. 

The plan to use motion pictures for ther 
apy was based on observations made in the 
two previous studies, wherein patients iden 
tified with the performers in films presented 
on the commercial television programs. In 
view of certain attitudes revealed by the 
the 


mayor problem was to attain the understand 


patients in two previous studies, a 
ing and cooperation of the patients with a 
short-term therapeutic program Some of 
the patients’ attitudes resulted from the fol 
lowing factors: 

1. They were chronically ill psychotic pa 
tients. 

2. Many of these patients had not undet 
stood or cooperated with previous programs 
of treatment earlier in their hospitalization 

3. They 


with very little outside contact 


were isolated in’ closed) wards 

4. After years of hospitalization, many 
of the patients had given up all efforts to 
recover and apathetically accepted their con 
dition as hopeless. 

5, Many of these patients had developed 
the attitude that no one cared about them 
Hospital overcrowding and understaffing 
contributed greatly to this feeling, since the 


doctors and psychiatric technicians were too 


Classification and Behavior Changes in Group with 


Television Therapy Only 


Diagnoses 


schizophrenta 
Hebephrenic 
(atatonic 
Undifferentiated mixed 
Paranoid 


Total 


Ps yohoses 
Involutional paychosts 
Manie-depressive, depressive 
Mental defective with psychosis 


Potal 
Organic psychoses 
Psychosis with arteriosclerosis 
sychosis associated with organic changes of nervous 
system 
Korsakofl’s psychosis 
Potal 


Complete total 


Improved 


Patients Av. % 


Patients 
Improvement 


Cnimproved 


Is ‘4 
5 if 2 
" 
0 § 
17 Is i4 
15 
0 
4 
! 
0 
0 1 
2 
Ind lv 


\ 
4 
| 
| 
| 


TELEVISION THERAP) 


busy with the care of all of the patients to 
The 


mere fact that they were hospitalized was 


devote much time to each individual. 


considered by many of the patients as com 
plete and total rejection 

6. Many of the patients 
fearful of 
ferring to remain unnoticed in the group, 


were hostile, 


suspicious, and attention, pre 


since individual attention often resulted in 
some unpleasant experience 

Since the attitudes enumerated above were 
an essential factor in planning the total 


therapeutic program, it was necessary to 
consider what educational techniques would 
best influence these particular attitudes. An 
attempt was made to determine the effective 
ness of televising certain audiovisual educa 
tional aids in an effort to bring about the 
desired results through a program of thera 
peutic reeducation 

The research team selected motion pic 
tures and planned therapeutic programs that 
they felt would best meet the major chal 
How to 


effect motivation within the patients to want 


lenges common to mental illness 


to adjust to life outside the hospital, and to 


offer sufficient incentives to make it worth 


while for them to expend the effort neces 


sary for recovery were two of the major 


problems encountered 

The film programs were developed on a 
graduated scale, beginning with general-in 
terest subjects and progressing to mental 
hygiene films dealing with emotional prob 
lems. From the beginning of the study the 
response to the films was excellent. Films 


receiving the most enthusiastic response 


Mod 


were those from the “Marriage for 


erns,” the “Adolescence,” and the “Mental 
Mechanism” series 
Kesponses were expressed in several 


ways. After the showing of the series on 


grooming and posture, the patients re 
sponded by wearing clean, and when possi 
ble new, dresses, getting permanent waves, 
manicuring their nails, and taking an active 
interest in personal hygiene. After the films 
on dressmaking, and the fashion industry, 
some of the patients planned to make dresses 


and model them for the group. 


Samples of the verbal responses made by 
the patients to certain films are listed below 
These statements, copies verbatim, are as 
follows 
“Social Develop 


1. Following the picture on 


ment’ *®: “They act just ike my children did. This 
certainly takes us out of ourselves and makes us 
think of going home.” 


2 Following the tilm, 


“These tilms certainly have 


“Overdependency” * 
Phey 


entertamment are all 


a lesson to them 


are wonderful, Films for 


right, but it’s the first time anyone ever thought 


we had enough sense to understand or learn any 


thing. Please keep showing them.” 
3. After the film, “Improve Your Personality” 
“These movies are wonderful they make our 


discouragement less, and make us broad 


future 


more 


minded some outlook and hope 


for the 


give ws 


In an effort to obtain a random sampling 
of patients’ attitudes in regard to the over 
all program, 10 patients were asked the fol 


lowing questions: 1. Do you like the movies 


have 


you seen’ 2. Which movies did you 
like best? 3. Do you like the group dis 
cussions over TV? 4. What have you 
learned from the TV discussions? 5. Tlave 


you any suggestions to make concerning the 
programs ¢ 

Responses to the above questions can be 
‘| hey defi 
nitely like the movies, especially the mental 


summarized in this manner: 1 
hygiene films. The comedy films were entes 
taining, but the mental hygiene films, they 
stated, and 


make 


patients 


broadminded 
“They 
our discouragement less.” 2. The 
had 


CUSSIONS 


“make us more 


bring out our evil thoughts.” 
who 


participated the group. dis 


remarked, “It helps us to work 
through our problems by discussing them.” 
Those who had not participated in the dis 
cussions remarked, “Listening to the group 
discussions takes a person away from thei 
troubles and gives them a different outlool 
on life.” “T suddenly realized that | wasn't 
and you know 
started talk 
problems | 
mine.’ All 
of the patients interviewed expressed strong 
group 
especially on mental hygiene 


67 


the only one with problems, 
something funny, when they 
ing about ways to solve thei 
found myself trying to. solve 
discussions, and 


desires for more 


More movies, 


A.M 


Music therapy was an integral part of the 
programing and served in several ways. All 
group therapy sessions and films were pre 
ceded and followed by a 10-minute program 
of music. Art therapy sessions, usually con 
ducted without comment, were accompanied 


with and often, when no television 


music, 
program was being broadcast, music alone 
was played through the audio connection to 
the ward. All in all, it is safe to say that 
music was utilized whenever possible in the 
program for its varying effects. It was 
found that certain types of music brought 
about certain generalized responses. It ap 
peared to the researchers that imitial con 
tacts established with some of the more 
withdrawn patients were accomplished dur 
ing or after some type of music therapy ; 


for example, several chronic catatome pa 


tients who would not respond to any other 
stimulus would respond to certain” tunes 
when they were played, while apparently 


ignoring others all of 


indicated 


Inasmuch as nearly 
the patients responding to must 


certain’ preferences, future studies should 


include a fairly wide repertoire, in’ order 


to satisfy as many requests as possible 

\ll age groups participated in the art 
therapy program, apparently without feeling 
the pressure of competition, and developed 


ome status within the group for work that 


was admired and pointed to as an example 


of suece This type of therapy was well 


received and appeared to stimulate the pa 
tient mito 


making 


positive behavioral 


changes by their own unguided efforts. By 
having the art supplies readily available on 
the ward, and seeing motion pietures and 
other programs dealing with art, the patients 
were encouraged to greater participation in 
the activity 


In order 


to paint or draw, it 


was necessary for a patient to share, with 
others, a table in the day hall. This arrange 
ment foreed the patients to sit in groups, re 
sulting in socialization, which helped them 


te develop better further 


techniques for 
social adjustment 

Phe results of this study indicated that 
therapy presented over closed-circuit tele 
Vision was partially responsible for the be 
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havior changes of each of the improved 
patients in the experimental group Further, 
this therapy was the major factor in bring 
ing about the improved behavior changes, 


as rated by the Psychiatric Evaluation 
Seale, for 35 patients receiving no somatic 
treatment or therapy other than by closed 
circuit television. Offering therapy by this 
medium becomes more practicable and ap 
pears to be more meaningful when patients 
actively participate as the therapeutic agents 
in the programing. 


Summary 


This study has attempted to investigate 


the effects of therapy administered by 


closed-cireuit television in relation. to the 
behavior pattern changes, interpersonal re 
lationships, and hospital adjustment of 
psychotic patients. 

One hundred forty-one chronically il psy 
chotic female patients, hospitalized at Ag 
news State Hospital, Agnew, Calif., 
this 


were classified into two groups 


were 
They 


the control 


the subjects for investigation, 


group, composed of 66 patients, and the ex 
perimental group, composed of 75 patients. 

A comparison was made of the perform 
ance of each group under two conditions. 
The control group Was rated pre and post 
commercial television, and the experimental 
group was rated after commercial television 
The data 
were treated statistically by (a) comparisons 


and after closed-circuit television 


made of the ratings of each group on the 
total score and three subscores of the Hos 
pital Adjustment Seale; (>) computation of 
the difference in percentage values of 
changed behavior, according to diagnoses, 


for the experimental group; (< 


compari 


son of the evaluations 


made by the ward 
doctor on a six-interval scale, giving med 
ical estimates of the degree of change ox 
curring for each patient; (d) computation 
of the percentage values resulting from in 
tragroup behavior changes as related to the 
therapies employed. 


Hypothesis 1, that therapy can be admin 


istered effectively in a simulated face-to-face 


ar 

i 
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situation through the medium of closed-cir 
cuit television, giving the impression of indi 
vidual therapy, while administering to a 
mass audience, was confirmed. 

Comparisons were made for the control 
group (no television and commercial tele 
vision), and the experimental group (com 
mercial television and closed-circuit tele 
vision); the results of these comparisons 
were based on scores computed from the 
rating/rerating for each group on the Hos 
pital Adjustment Seale (Table 3). These 
data revealed that the addition of a com 
mercial television set on the control ward 
improved) group behavior patterns 5.1% 
in three months, and the addition of closed 
circuit television to the experimental ward, 
following 20 months of commercial tele 
vision, improved group behavior patterns 
94%. The use of closed-circuit television 
plus commercial television resulted in an 
average improvement in behavior for the 
experimental group of 16.20¢. Further 
group comparisons indicated that Hypothe 
sis | was supported. 

rom these findings, it is concluded that 
mentally ill patients will improve. signifi 
cantly in behavior patterns when given ther 
apy by closed-circuit television in the areas 
of communication and interpersonal re 
lationships, socialization and self-care, and 
work, activities, and recreation, as measured 
by Ferguson, McReynolds, and Ballachy’s 
Hospital Adjustment Seale’ It is further 
concluded that psychotic patients will im 
prove (a) by the amelhoration of symptoms 
of mental illness, relationships 
(social and interpersonal ), and (c¢) by re 
sponse to stimuli, as evaluated by the ward 
doctor on the Psychiatric Evaluation Seale. 

Support of Hypothesis 2 was found in 
the range of improvement reported for the 
experimental group as contrasted with that 
for the control group in the areas of com 


munication and interpersonal relations 


kurther support was found for that part 
of Hypothesis 2 which stated that programs 
of general education and instruction can 
also be presented effectively to a mass audi 
ence through this medium 

It would appear that, in order to cope 
with the increasingly difficult: situation of 
overcrowding and understaffing faced by 
most of mental hospitals, some new methods 
of administering therapy must be instituted 
Though many techniques of therapy have 
been developed, they are valueless unless 
they reach the patient personally Many 
worth-while therapies are invalidated be 
cause of the inability to deliver them 
economically to a large number of patients 
It would now seem, as a result of the find 
ings of the present investigation, that per 
haps these worth-while therapies be 
used much more extensively than in the past 
through the medium of closed-circuit tele 
vision, Certainly, the results of the present 
investigation should) warrant further ex 
ploration of this area 


Agnews State Hospital 
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Lead Poisoning in Children 


A Study of Forty-Six Cases 


C. DAVID JENKINS, M.A., and ROBERT 8B. MELLINS, M.D., Chicago 


lorty-six children having confirmed cases 
of lead were 
Chicago in 1953 and 1954 


poisoning hospitalized in 
This article sum 
marizes the epidemiological and psy hologi 
cal findings for both years and reports on 


t follow-up psychological study of the first 


group two years after their acute illness 

The same investigative procedures and 
psychological techniques were used in 1953 
md 1954. A comprehensive report on the 


cases discovered in 1953 and a deseription 


of our procedures has already been pub 
lished.’ The clinical, laboratory, epidemiol 
ogical, case history, mental, and emotional 
findings were very similar for the two years 
(our present, larger, sample and consistent 


make 


statements about this public health problem 


findings allow us to more precise 


Epidemiology 


The epidemiological data show children 
between 1 and 4 years of age to comprise 
of the The 


portion reside in the poorest slum areas of 


about CASES same pro 
the city, a few being in lower-middle-class 


lhe the 


most part dilapidated, submarginal apart 


neighborhoods homes were for 


ments. This accounts for the presence of 
Received for publication July 20, 1956 
This study was initiated and carried to com 


Herman N 
Bundesen, president of the Board of 
Health, Mrs. Carol K. Watkins, psychiatric 
worker of the Chicago Board of Health, collected 


pletion under the auspices of Dr 

(Chicago 
social 
the developmental histories, which contribute sig 
nificantly to the completeness of the report. Dr 
Sherman, Chief of the Mental 


Section, Chicago Board of Health, participated in 


Irene ( Hygiene 


the planning, progress, and this 


better 
ittributable to her 


reporting of 


project The features of the psychological 


study are supervision and 


ady we 
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old, peeling paint, the lead-containing sub 
stance most commonly ingested. The fam 
ilies from which the patients came averaged 
four children. In some cases the parental 
supervision seemed good, in others poor 
The patient group seemed no different in 
this respect the 


average household 


in the rest of this lowest socioeconomic class. 

It is that of these 46 
cases, 43 were first hospitalized during the 
May 


Twenty-five were admitted to hospitals in 


curious to note 


five months through September 


August. Although these children ingest 


small quantities of lead all year, a serious 
latali 
ties were spread evenly through the five 


crisis occurs during warm weather 


month warm season. In the second year of 
the study an attempt was made to determine 
the role of exposure to sunlight and oral ad 
ministration of vitamin D relative to exac 
was difficult to 
get clear, reliable data on these questions, 


erbation of this illness. It 
but there seemed to be no significant trend 
for the group 


Summary of Case Histories 


Of the two-year total of 46 cases dis 
cussed here, 13 were fatal and 1 patient 
moved out of the state shortly after release 
from the hospital. All of the remaining 32 
children were given psychological examina 
This included 
(1) a detailed developmental history, (2) 
the Vineland Social Maturity Secale, (3) the 
Kuhlmann 
(4) 


elicited behavior during play and examina 


tions psychological study 


Tests of Mental Development, 


and observations of spontaneous and 


tion sessions. These methods have been fully 
described prey iously 
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In general, the 32 children studied were 
not retarded in development prior to illness 
It had been thought by some that only re 
tarded children engage thus 
become poisoned, by reason of inability to 


edible 


cannot 


nonedible 
this 


between and 


data 


discriminate 


substances. Our support 
hypothesis 

Specific questioning relating to motor de 
velopment (manipulation and locomotion ), 
language development, and emotional sta 
bility (including response to others and re 
action to minor frustration) indicates that 
most of the patients were developing nor 


mally in the motor and mental areas prior 


AUG 


big pital ad 
missions of children with 
lead poisoning im 1953 
and 1954, by month 
SEP NOV DF: 
to ilnéss, but about half were showing 


emotional behavior which the mothers con 
that of patient's 


Whether this 


is a sign of a basic ego weakness or of pat 


sidered “not as good as’ 


siblings when at the same age 


ticular environmental pressures we have no 


know le dge 


Medical histories revealed only & of the 
32 children to have been ill, except for 
colds and slight fevers, at any time prior 


to lead poisoning 


Pica and Eating Habits 


Phe universality of pica is a finding again 


to be underlined. Viea was found in 31 
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Taste 1—Rate of 


Kind of 
Development 


Slightly 
Motor 
Language 


Emotional 


* One ehild with lead poisoning at ® months of age 


of 32 cases and probably occurred in the one 
About 


of the children showed a gen 


without 
fourth 


CAs the pare nts’ awareness 


three 


eral pica, in which numerous nonfood sub 


tanees were eaten. In the remaining fourth 
only one or two specifie substances were 
consumed This abnormal eating is a 


motivated behavior not cured by distracting 
Where used, 


chewing objects did not curtail 


the child with other activities 
alternative 
this dangerou Sometimes not even 


child 
of peeling paint 


activity 
spanking kept the 
the ite 


from nibbling at 
The parents of a 
girl who loved to eat cigarette ashes placed 
candy on the table near the ash tray. She 


ignored the candy and scooped the 
ishes 

Children addicted to pica thus discriminate 
food 
know they are not supposed to eat the non 
food ubstance The 
their furtive eating of this sub 
Most of the 


consumed are dry plaster, dried paint, ashes, 


their favorite substances from and 


latter awareness 1s 
shown by 


tance nontood substances so 


dust, and cloth Yet these children’s food 
preferences do not general follow. this 
textural pattern. Although food habits, 


weaning, and early feeding procedures were 
inquired about, no oral training patterns or 
dietary deviations emerged which were at 


variance with normal 

It is felt that pica is an emotionally caused 
behavior, perhaps related to feelings of ag 
gression. As to the way in which the chil 
dren engaged in their pica and the way in 
which they mouthed toys and other objects, 
to note that 21 bit, 3 both 
ucked, 3 and | re 


portedly did neither 


it is significant 


bit and only sucked, 


Data on the remaining 


four cases were uncertain, Six repeatedly 


bit playmates and. siblings; two of these 


tried to bite their mothers. Research into 
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Development Before Lead Poisoning 


Doubtful 


Normal Retarded or No Data Total 
21 4 4 $2 
17 6 
13 4 2 42 


ippears 


the mother-child relationship in cases of pica 
might be rewarding. 


Acute Phase 


The acute phase of childhood lead poison 
ing and the emergency hospitalization in 
over half the surviving cases were ushered 
in by a week or 10 days of signs of cerebral 
irritation. These included fatigue and one 
or more of the following symptoms: ex- 
treme irritability, fearfulness, withdrawal, 
weakness, and erying for no apparent rea 
son. In only four cases was this syndrome 
completely absent. Vomiting and constipa 
The 


was marked by convulsions, coma, and, in a 


tion were also common severe 


stage 
few cases, partial paralyses. The severe ill 
ness caused gross regression in the children. 
During hospitalization most patients lost 
bowel and bladder control and some or all 


of their speech. 


Psychological Study 


Psychological examination six to eight 
months after discharge from the hospital 
revealed the group to be markedly retarded 
The 
average chronological age at time of exam 


ination was 3 years 2 months. 


and to show signs of brain damage 


The average 

mental age was 2 years 4 months, with an 

QO. of 74. 

graph (lig. 2) shows the frequency distri 


average The accompanying 
bution of the scores of our patients as com 
pared with the distribution of scores of the 
normal child population actually used by 


‘| he 


drastic downward displacement of scores of 


Kuhlmann in standardizing the test.* 


the lead poisoning group is to be noted. 
Considering the cases individually, it is 

noted that 27 of the 32 children were se 

riously retarded at time of testing, whereas 
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Fig. 2: Distribution of Intelligence Quotients (Zquated for sample size) 


Gz Group after Lead Poisoning. Ages 2 years to 5 years. N= 32 


Kuhlmann's Standardization Group. Ages 6 months to 6 years. N#973 


before lead poisoning only 7 seemed to have 
had retardation of general development. Im 
pairment of speech, ranging from marked 
difficulties in articulation to severe reduction 
of verbalization, is a frequent sequela of 
this malady, five children having lost speech 
entirely. [even six months later at exam 
ination their communication was largely by 
cries, gestures, and unintelligible efforts at 
phonation. In all, 18 


children suffered 


speech impairment from severe lead poison 


ing; some of these, however, recovered 
rapidly. Ten children (including some of 
those noted above) suffered damaged co 


ordination of small muscles. Drooling and 
difficulty in grasping and in directing move 


About 


showed neither of 


ments of the arms were observed 


one-fourth of the cases 
these specihe difficulties 

Study of the successes and failures on 
the tests (scatter analysis ) shows that these 
have ditficulty tasks 


patients greatest 


calling for naming of objects, visual mem 
ory, and simple conceptualizing. Copying a 
circle was especially difficult. In eight cases 
this was the first failure on a scale of tasks 
[eleven 


of gradually increasing difficulty. 


children could only scribble jerkily when 


presented with paper and pencil, Although 
visual memory was poor, these children did 
comparatively well on auditory memory. 
Repeating digits and sentences after hearing 
them was the highest test passed by some 
patients The patients responded copiously 
to pictures, but qualitatively their responses 
were a barren enumeration of parts of the 


levels of deseription and interpretation were 


picture genetically more advanced 


notably absent 

After recovery from the acute phase of 
poisoning, emotional instability, as evidenced 
by temper tantrums, frequent whimpering, 


fighting, or excessive fearful withdrawal, 


was either reported by mothers or observed 
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by the both im 24 children. 


seventeen of these children were reportedly 


examiner or 


more unstable now than before their illness 


Thus, we see that, although emotionally 
immature children were present in the group 
prior to the illness, the supervention of lead 
poisoning further the 
maturation both of those children previously 
stable those 


impeded emotional 


and of unstable. 
Difficulties in relating to siblings and play 


mates 


previously 
were prominent 


Social maturity as measured by the Vine 


land Seale 


nificantly higher than the 


was below 


average, yet sig 
intelligence quo 


tient 


‘Twenty-one children 


ored SoM ial 


(100), while 11 
Such things as in 


quotients below average 


scored above 


average 


dependence, self-help in eating and cleanli 


Ht'ss, and level of play are measured by the 


Vineland Seale 


Following lead poisoning these children 


were extremely distractibl 


Neither during 


play nor testing could they maintain at 


tention for any period of time. They were 


not distracted by extraneous sights and 


sounds in the room (of which there were 


few), but, rather, by internal factors. Their 


eves wandered; times “in 


some seemed at 
another world.” Some had difficulty remain 
ing 


seated even for few 


minutes at a 


and wandered about in a manner typ 


2 


Distractility Scale 


No. of 
Cases 


Minimal Completely absorbed by task 0 


Low Little interference from distract 
ing stimuli 


Average Outside stimuli do not impair 


efficiency 
Child easily distracted by ex 
traneous stimuli or by own 
ideas but returns readily to 
task 


Matreme Abstracted: dificult to get and 


ical of motor-driven, organic brain-damaged 
children, which indeed they are. Using a 
five-pomt seale of distractibility patterned 
after the 1937 Stanford-Binet In 


telligence Seale, the pattern shown in Table 


that in 


2 emerged 
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With reference to the possibility of re 
currence of severe lead poisoning, the child's 
present eating behavior was inquired about. 
It was a source of great concern to learn 
that in some children the habit of pica con 
tinued, Habitual pica was present in 10 
cases at time of examination. In nine others 
isolated 
The children 


completely stopped such behavior. In 


a few had oc 
had 
1954 
a series of questions on present eating hab 


its and food likes and dislikes asked. 


The tabulation of these data was examined 


Instances Of pica 


curred remaining 13 


Was 


by an experienced nutritionist,* who con 
cluded that these eating patterns did not 
differ consistently from 
this age 


relate to 


those of normal 


No dietary 
the 
in those children in whom it continued 


children of factors 


seemed to presence of pica 


Follow-Up Study 
Che 


group of children) surviving lead 


poisoning in 1953 were examined early in 


1954, as reported previously, and the find 
ings presented in Table 2. They were indi 
vidually reexamined in the summer of 1955. 
This follow-up (retest) was conducted 20 
to 24 months after hospitalization for severe 
lead poisoning and 13 to 17 months after 
the first testing. Of the 16 survivors of the 
1954; 14 


1955 


severe illness, 15 
of these 15 


were tested in 
were 
the 


showed normal growth in mental ability dur 


retested in 


Seven of fourteen children retested 
ing the year and also seemed to have made 
up part of the loss incurred during severe 
poisoning. This is shown by gains in mental 
age and in intelligence quotient. In only 
three of these cases, however, was this gain 
in intelligence quotient statistically signifi 
cant. Live others maintained a steady in 
telligence quotient, indicating that the child 
progressed, but at an impeded = rate of 


The 


two children suffered a loss in intelligence 


maturation and learning. remaining 


quotient, gaining only 24% and 5'2 months, 


respectively, of mental age in the 14 and 


* Mrs 


tion, Chicago Board of 


Pearl S. Camstra, Chief, 


Health 


Nutrition See 
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16 months between their first and second 
test. Clearly these two children are severely 
damaged and prognosis is extremely poor 
The total group averaged a gain of 6 1.Q. 
points between test and retest. This gain 
is not significant statistically 

On the positive side, three children im 
proved their performance by 16, 21, and 28 
points in intelligence quotient, respectively 
This gain was largely accounted for by re 
COVETY of speech and increased and better 
integrated drive. Whereas at first test these 
three children were impaired in speech, list 
less, and incapable of sustained effort 
even little negativistic effort—at retest they 
communicated readily and showed more 
energy and seeming purpose in their re 
sponses to the surroundings. The improve 
ment in these cases was consistently asso 
ciated neither with reduced distractibility 
nor with less “scatter of score.’ 

The parents’ subjective appraisal of the 
children indicated greater improvement than 
did test results. Such reports as “speaks 
more plainly now,” “has regained bladder 
control,” “now helps younger brother’ are 
not reflected in test scores. It must be re 


3.—Motor 


Kating Very Below 
Time Poor Average 
Before iliness 


(from history | 


Convalescence 
smo 
23 mo 2 


membered, of course, that mothers of chil 
dren who have suffered setbacks have need 
to maximize even small improvements made 
by their children 

The test behaviors, observations of play, 
and parents’ reports were combined to give 
a total behavioral picture for each child 
When the report on each child was analyzed 
according to motor, language, and emotional 
control aspects, the following trends from 
before illness to present status emerged and 
are shown in Tables 3, 4, and 5 

Tables 3 to 5 show a common picture of 
these children’s histories- an average devel 
opment in early childhood, a severe setback 
between the ages 1 and 4 years, caused by 
lead poisoning, and a gradual, but incom 
plete, trend toward recovery by one-fourth 
to one-half the group 

Pwo years following hospitalization, the 
damaging effects of lead can still be seen, 
especially in impaired speech (seven Cases 
had impediments of articulation at retest) 
and disturbed emotional control (nine 
cases). Tine-muscle coordination, impaired 


in a few cases at first examination, improved 


Development 


Taste 4.—Language Jevelopment 


Kating Very Below 
Time Poor A verage 
Before illness 
from history I 1 
Convalescence 
smo 
23 mo 3 ‘4 


5.—Emotional Stability 


Kating Very Below 
Pine Poor Average 
Before 
from history 5 


Convalescence 
smo 
24 mo 4 


A hove Inadequate 
A veruge Average Data Total 
1s 
2 
Above Inadequate 
Average A verage Data Total 
$ 1S 
$ 
i" 
Above Inadequate 
A verage A verage Data Total 
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toa greatet degree at retest than did speech 


ind’ emotional control. 


Relation of Treatment to Outcome 

In comparing the original clinical picture 
of each child during severe illness with the 
the case, it found that no 


outcome ot was 


one or two clinical signs or symptoms, as 
recorded in the hospital medical charts, were 
prognostic of the final outeome encephalop 
noted in almost all the cases The 


fatalitne the st defectives, 


athy wa 
and the sur 
did not differ 


as groups on the basis of clinical symptoms 


Wor 


vivo! with better recovery 


or laboratory findings Specifically, there 
was no correlation between blood lead level 
or low hemoglobin and the outcome of the 
\lthough chil 


dren who had convulsions died in the hos 
pital, the 


cas 


a large share of the 


urvivors with 


were equivalent 

respect to mental tests to the survivors who 

had no convulsions 
Preatment of the 


lead 


porsoning consisted of supportive or symp 


acute phase of 


tomatic therapy with or without use of 


edathamil calerum.4 


(BAL) 


treatment and its timing with mental level 


In no case was dimer 


caprol used. Comparing kind of 
two years later, no clear group-wide supe 
riority was seen in children given edathamil 
calcium before encephalopathy, those given 
edathamil caletum after encephalopathy, o1 
the group treated symptomatically. Our in 
formation as to the clinical picture and se 
verity of condition during hospitalization is 
based only on abstracts of the medical rec 
ords and is thus definitely incomplete. It 
cannot be assumed that the groups treated 
after 


before and 


encephalopathy were 
equivalent in other eritical factors, and thus 
no estimate of the 
should be 
groups contributes statistical unreliability, 


further 


efficacy of treatment 


made. The small size of the sub 


precluding inference along these 


lines 


Specific Retest Factors 
In addition to the general 


sketched above, certain spec ific test data are 


findings 


Calcium 


called Versene 


also 
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of interest \nalysis of the best successes 


and lowest level of failures (scatter anal 


ysis) shows two patterns emerging in the 
The 


eral ability 


group. four children with lowest gen 


made their earliest failures be 


cause of 


impairment of speech function 


They were either so limited in expression 
that they could not make simple descriptive 
had 


articulating words that they could 


or enumerative such 


responses OF 
trouble in 
not repeat 
their 


standable Ina 


words of the examiner or make 


own spontaneous expressions undet 


few even the mother 


child’s 


Cases 


could not understand some of het 


utterances 


The children with generally better 
formanes 


per 


had no such defect in the verbal 


area, sole 


making their highest scores on 
vocabulary and the giving of information, 
although at times with difficulty in articula 


tion. In these children the outstanding dis 


ability was one of attention and memory 


Some items 


chil 


attention to the 


were missed because the 


dren could) not maintain 


directions. Other tasks were begun but not 


comple ted because, even with the support of 
the examiner, attention could not be sus 
tained 


Memory items 


account for the earliest 


failures in 5 of the 10 children scoring 
highest in general ability 


highest 


The pattern of 
items passed was more heteroge 


neous, With tracing and information about 
simple objects most successfully handled 
Measure of variability or irregularity of 
performance (scatter) is standardized on the 
Kuhlmann Tests 
a slight tendency toward greater than aver 


but 


Both test and retest show 


age scatter, one not statistically sig 


nificant 
At original testing most children were un 


able to use a pencil and paper. Drawing 


behavior was in general much impreved 
over the original testing to the extent that 
the Goodenough Draw-a-Man test could be 
10 cases. 


on the child’s differentiation of body parts, 


administered in This is graded 


awareness, and inclusion of detail, and on 
but it 


proportion, does not credit artist 


= 
= 
int 
| 
a 


LI 


12) POISONING 


skill. It 
maturity of 
Man | 


than 


is also thought to be related to 


concept formation. Draw-a 
© scores averaged } points higher 


Kuhlmann Q's. Product-moment 
correlation of these two intelligence meas 

the 


was 0.73 
that 


ures very high correlation 
skills called for 


in the drawing test were not more radically 


indicates specify 


affected in these cases of lead en ephalopathy 


than was the general level of verbal and 
performance skills 
Distractibility and poor attention span, 


found pathological at first test, were notice 
ably improved at retest. Seven children were 


less distractible and could maintain attention 


for greater spans at retest. Four others 
were classed in the same category as at first 
test, and three became worse Fable 6 


shows ratings on the same children for both 


years 


Social and Emotional Behavior 


Table 5, 


children 


\s indicated in the emotional 


these deteriorated 


stability of 
seriously at the time of the severe phase of 


lead poisoning. This would be expected in 


Taste 6.—Distractibility Scale 
No. of Case 
Test Retest 
Minimal! Completely absorbed by task 0 0 
Low Little interference from di 
tracting stimuli 0 2 
A verage Outside stimuli do not impair 
efficiency 
Creat Easily distracted by extraneou 
timull or by own ideas but 
returns readily to task 7 ‘ 
Extrem Abstracted, dificult to get and 
hold attention 
almost any serious illness. But here re 


covery was slower. Even eight months after 
from the hospital 8 of the 15 chil 
still 
erying, and fearful withdrawal than prior 
to illness. Of the 14 


retest, 7 


re lease 


dren were more prone to tantrums, 


children seen 15 


months later, at were found im 


proved in these factors, 4 rated the same, 


rated 
that 


subyec tive 


and 3 more poorly It must be re 


membered these ratings were neces 


sarily based on 


interpretations 
well as on 


Although 
unreliability in 


psvchologist’s observations, as 
parents’ descriptions of incidents 


there clement of 


some 


the ratings, the trend of improvement seems 


real. There was a different quality of ego 
function, of controlled drive and purpose, 


noted in the behavior of many of these chil 


dren at retest 


In their social relations to playmates, 


siblings, and parents, these children seemed 


to be doing better as a group, This may 
have been due in part to parents giving 
greater supervision of play activities, pet 


laps in part to siblings and playmates work 


ing out a different adjustment to the pa 
tient’s aggressiveness (reported at first test), 
and perhaps mm part to improved emotional 
adjustment of the patients themselves. Bit 
ing had become a less prominent behavior. 
Only 6 children bit at retest, whereas 10 
did so formerly 
the 


children 


Only one child, instead of 


previous four, continued to bite other 


bighting was also reduced 


Pica and Eating Habits 


Pica, the habit which originally led to the 
poisoning and which could bring on a_ re 
currence, had ceased in eight cases but con 


was about the same as that which prevailed 


tinued occasionally six incidence 
before at the exam 
Most of the the 


lead-containing substances that caused their 


15 months original 


ination children avoided 


original illness; yet even the occasional in 


gestion of nonfood substances cause 


tor concern, The younger sister of one 
patient was reported to have started the pica 
habit. All parents were again warned about 
the dange r of this habit and urged lo remove 
all possible 


sources of lead from the home. 


Since all the families are renters, they cannot 


do much to improve their flats; neither can 
they afford to move to better quarters, 

This report is a tabulation of change in he- 
havior between test and retest. Table 5 reports 
the status of the children on the same variable 
it three different time 
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Some are keeping the child out of the room 
or rooms that have peeling lead paints. The 
food preferences and dislikes, which at first 
fest were not significantly different from 
iverage children of this age, had not gen 
erally changed in the ensuing 15 months 
In five cases there appeared some increased 
fondness for sweets, but this was not con 


sistent for the group On the whole, our 
sample did not support any suggestion that 


pica Is related to dietary factors. 


Pica 


vo pion 


Oocastonal or specific 
Frequent and general piea 


Summary 


borty-six children were hospitalized with 
chrome lead potsoning in Chicago in 1953 
ind 1954. All the 


in summer. These children were mostly 


severe attacks occurred 


from very poor families 


All showed pica. 
Dried paint was usually the noxious sub 


stance ingested. Most children had a char 


acteristic premonitory syndrome followed by 


i severe stage, which included coma and 


en ephalopathy 


ARCHIVES 


NEUROLOGY AND PSYCHIATRY 


Thirteen children died. The surviving 33 
were studied psychologically, and 27 were 


found mentally retarded. In 20 of these the 


retardation was directly traceable to lead 


poisoning. One case could not be followed 
Only 5 of the 46 children were alive and 
of normal intelligence. Speech was impaired 
in 18 cases. In addition to mental retarda 
tion, most children developed emotional in 
stability and became very distractible. Some 
had behavior problems before their poison 
ing. 

Two years after their illnesses 14 of these 
tested a The 


one ot 


children were second time 


second year of convalescence was 


recovery in some of the cases (less than 


half). Yet the complete 


enough to warrant optimism. Prevention of 


trend was not 
lead poisoning is the only adequate solution. 

Department of Psychology, University of North 
Carolina, Chapel Hill, N. ¢ 
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Psychic Function of Temporal Lobe as Inferred from 


Seizure Phenomena 


MORTIMER OSTOW, M.D., Riverdale, N. Y. 


Because seizure phenomena, especially 
when they arise from abnormal activity of 
diserete areas of the brain, display in isola 
tion individual functions of the cerebral 
cortex, whether by activation or obliteration, 
obtain information 


they can be used to 


about the nature of cortical function. Hugh 
lings Jackson, by careful observation and 
clear thinking, was able to infer not only 
the nature of motor and sensory functions 
of the cortex but also roughly to outline the 


he 


dealt with temporal lobe phenomena, how 


motor and sensory homunculi 
ever, his technique of inferring spatial at 


rangement on the basis of sequence of 
seizure phenomena failed, possibly because 
the gray structures of the temporal lobes are 
distributed in a more complicated spatial 
and functional arrangement than the cerebral 
cortex elsewhere. Also, Hughlings Jackson's 
efforts anteceded the development of psycho 
dynamic concepts, and purely phenomeno 
could) not be 


logic observations 


related to the psve hic life 


closely 
The latter limita 
tion, namely, dealing only with phenomen 
ology and ignoring psychodynamic concepts, 
Pentield and Jasper imposed on themselves, 
too. Their much finer techniques made more 
illuminating observations possible and pet 
mitted them to go further than Hughlings 
Jackson Neve rtheless, the 


construct psychi 


attempt to re 


function without the use 


of dynamic formulation seriously limited 


their progress. It is the ambitious purpose 


of this paper to attempt to outline the pss 
chic function of the temporal lobe primarily 
on the basis of an analysis of temporal lobe 
seizure) phenomena, but 


utilizing psycho 
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dynamic concepts to fill in the gaps and 
provide a general frame of reterence. 

One of the commonest temporal lobe set 
zure phenomena, whether 


evoked, 1s 


tion. The illusions may be spatial, e. g., 


spontaneous OF 


ilusionary distortion of sensa 


size 


(macropsia, micropsia), distanee (near as 


opposed to far), or concerned with time 


(speed, recency), intensity (vividness, loud 
ness), quality (pitch, color, texture), or 
clarity (sharpness, as opposed to blurred or 
In addition to these 


mutiled ) special sen 


sory attributes which are subject to distor 


tion in temporal lobe seizures, there are 


other attributes which may be similarly 


ordinarily 
(1) 


déja vu, déya entendu, 


disturbed, though they are not 


thought of as sensory qualities sense 


of familiarity, g., 
déja pensé; (2) sense of reality of the 
self, defect of which results in depersonal 


(3) 


pleasantness or unpleasantness 


ization, and affective quality, that ts, 


while to 
qualities If 
disease of the temporal lobe results in’ sub 


Let us direct our 
the first 


interest for a 
group of sensory 
jective distortion of these qualities, it 1s safe 
to infer that the temporal lobe is normally 
concerned with the perception of these quali 
ties these 


Is there anything specitie about 


qualities which would account for their be 
Why, 


for example, should not such visual qualities 


ing grouped together anatomically 7 


as size and distance be associated with other 


visual qualities, such as shape and pattern, 


rather than with auditory qualities, such as 


pitch and volume ¢ 


Similarly, why should 


not these auditory qualities be associated 


with other auditory qualities, such as sound 


pattern verbal or 


melodic), rather 


than with the above-mentioned qualities ? 
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The answer to these questions is to be 
found, | believe, in a psychologic question 
posed a few years ago by Warren MecCul 
loch: How does the brain perceive uni- 
In other words, MeCulloch asked 


how it is that, although chairs differ from 


ver sals 4 


one another in size, color, proportion, loca 
tion, and so on, yet any given chair is recog 
nized as such, no matter what the details of 
location A 
be asked about the 


its construction and similar 


question may sound of 
1 word, which may be recognized despite 
wide differences in pitch, timbre, pronuncia 


MeCulloch’s 


iiswer was that the perceiving cortex is so 


tion, enunciation, and so on 


organized that it attends only to pattern 
ind not to accidental, irrelevant parameters 
ot time and Space Specifically, he proposed 
1 scanning mechanism, operating at alpha 
frequency, which performed this function 
of abstracting essential pattern from acci 


dental The 


proposed was suggestive but far from con 


irrelevancies evidence he 


clusive, and some recent work has failed to 
contirm the hypothesis 

ne difficulty arises immediately: If it is 
indeed true that in the very process of per 
ception, essential pattern has been separated 
from accidental detail, then too much infor 
mation has been lost 
of the 


While the recognition 
pattern is important, the accidental 
data of size, position, location, and so-on, 
are also important for purposes of orienta 
tion, so that the proposed mechanism for 
recognizing pattern must also make provi 
sion for perceiving and recording accidental 
parameters 

| can offer no suggestion about the type 
of neural network or neural process by 
this task is and | 
should not be surprised if MeCulloch’s sug 


which accomplished, 


gestion about a scanning technique should 


prove correct. However, on a grosser level, 
I think that MeCulloch’s question, How does 
the brain perceive universals?, can be an 


swered as follows. In the temporal lobe 


there is a mechanism that divides any per 
ception into essential pattern and accidental 
parameters, so that the two sets of data may 
be used lor this 


independently reason, 
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focal temporal lobe seizures may evoke illu 
sions limited to those sensory qualities that 
have to do with these accidental parameters. 
The illusions may be “positive’’ when chere 
is ictal stimulation of the mechanism, yield 
ing an exaggeration of a given quality, such 
as the sense of time or of space; or they 
ictal 
paralysis of the mechanism, resulting in a 


may be “negative” when there is 
loss of sense of time or space. 

Let us now consider another temporal 
lobe seizure phenomenon, namely, the phe 
nomenon which Hughlings Jackson called 
“mental diplopia” and of which Penfield 
speaks as “doubling of consciousness.” Un 
der the influence of this effect, the patient 
suffers some sensory aberration which he 
cannot exclude from consciousness, and yet 
fact that his 


subjective world is seriously distorted. In 


he remains conscious of the 


other words, his consciousness is pathologi 
cally altered, but at the same time (or alter 
realizes that this 
The 


may be a 


nately) he pathologic 


alteration exists. alteration of con 


sciousness sensory illusion, a 
simple hallucination, or the subjective im 
pression of observing or participating in a 
dream-like fantasy. Essentially, there are 


two states of consciousness, one of which 


is automatic and irrational in the sense 
that the patient has no control over it and 
assumes no responsibility for it; and the 
other of which seems to be a rational ob 
server with whom the patient eagerly 
identifies “himself.” 

Now this phenomenon resembles phenom 
which occur under circumstances 


ena may 


other than temporal lobe seizures, It has 
some resemblance to the common experience 
of introspection. The difference is that in 
introspection the subject, while perhaps ob 
serving himself critically, will still not deny 
that the personality observed is his own, for 
which he is responsible, and of which he 
retains control, There are other nonpatho 
logic circumstances in which this doubling 
of consciousness occurs. It is seen, for 
example, fairly commonly in the hypnagogic 


phenomena of dozing and awaking, and 
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often in dream phenomena. There are also 
normal instances of feelings of depersonal 
ization. 

In schizophrenia there is often an im 
a sensing and also of an ob 
this 


pression of 


serving personality In situation, 


however, the patient apparently is not 


aware of the pathologic nature of the 


aberrant sensations identifies with 


that element which entertains these sen 


The 


which is often more objective, and therefore 


sations observing personality, 


critical of the pathologic personality, 1s con 


sidered to be another person entirely, and 
the image of this observer is fused with 
the image of the fantasied persecutor. How 
ever, this fusion should not obscure the 


“mental diplopia,” though the latter might 


seem to be only one aspect of the paranoia, 

In essence, in temporal lobe seizures and 
in some schizophrenic conditions, two sepa 
elements appear (of these, 


rate conscious 


one is subject to irrelevant, irrational im 
pressions, and the second critically observes 
the first In lobe 


speaker identifies with the criticizing element 


temporal seizures the 
of the personality, whereas in schizophrenia 
he identifies with the element which ts pos 
sensations 


sessed of the aberrant 


Anv functional disorder which results 
from a disease process may reflect, and 
thereby illuminate, an aspect of normal 


physiology. If one functional disorder ap 


pears in two or more disease processes, it 


bears close scrutiny as a presumptive clue 


to physiology. What can we learn about 
physiology from this phenomenon of “men 
tal diplopia” When a disease process re 


sults in a splitting, it often happens that the 
split occurs along a line of antecedent fusion 


Jackson's term “mental diplopia” suggests 


that the doubling effect is caused by the 


separation of two phenomena which are 


usually seen as a unit because they are 


superimposed. How seriously can we take 


this analogy? One difference presents itself 
immediately. In the case of binocular vision, 


the two images that are superimposed re 


semble each other quite closely, so that when 
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the images are separated the subject believes 
that he sees not two images but merely a 
doubling of a single image. In each of the 
two kinds of “mental diplopia” which we are 
now considering, the two “images,” or types 
of subjective sensation, are quite different 
Could it 


be true that these images are normally fused, 


one from the other. nevertheless 


and that, in the two disease processes men 
tioned, the y separate, so that both present 
alter 


to consciousness simultaneously or 


nately? If SO, what are the two elements 


fused, and what are the nature and purpose 
of the fusion? 
able to 


Although we are not ascertain 


merely from the material so far available 


whether such fusion actually occurs, we may 
recall that the mechanism discussed above 
for abstracting accidental parameters from 
essential pattern would be necessary to per 
mit any fusion which is based on pattern 
Phat is to say, if two similar 


to be 


patterns are 


fused——or if any two patterns are to 
be matched for similarity and potential fu 
then first be 


in all nonessential respects ; 


sion images must adjusted 
the images must 
be brought to the same size, intensity, elas 
ity, and so on Dherefore, 1f se nsory tusion 
occurs in the temporal lobe, it may be the 
function of this parameter-adjusting mech 
anism to facilitate it 

But what are the two patterns which are 
to be fused? 


One of the two personality 


segments which we have discussed seems to 
be occupied with an objective picture of the 
presenting environment, The other, in the 


fuliy developed psychic seizure, as well as 


in schizophrenia seems to be occupied with 
specific, recurrent fantasies, some of which 


The 


fantasies 


may be based on actual memories, 


existence of these and 


lobe 
Penfield to that they were there to 


memories 


in temporal seizure phenomena led 
serve as patterns with which current experi 
ence could be compared. However, the fan 


tasies are so bizarre and the memories so 
unrepresentative that it is difficult to imagine 
how they could serve as the building blocks 
these specihe 


selecte d for this 


of behavior, or why notions 


should have been service 


| 
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A conviction of reality attends the con 
sciousness with which the speaker identifies, 
that is, the objective-observing element in 
temporal lobe seizures and the fantasy ele 
ment in schizophrenia 

(one of the most striking of the temporal 
lobe seizure phenomena is the automatism 
The patient, showing no evidence of aware 
ness of his real environment, attempts to 
carry out some procedure which is known 
to him, and from which he cannot be dis 
suaded, He 


mechanical 


deals with interference in a 


way, ignoring all remarks ad 


dressed to him. (Note that the perceptive 
apparatus is intact but intently selective.) 
The procedure itself is stereotyped, chang 
at all, from one seizure to the 


(When the 


lesion, 


ing little, if 


next seizures are due to a 


progressive such as neoplasm, so 
that the site of the ictogenic focus changes, 
or when there are multiple foci, there may 
be several different and 


types of seizures 


more than one pattern of antomatism. ) 
During automatism, the self-observing cle 
ment which maintains contact with the real 
environment is absent, except perhaps mo 
mentarily at the start. Following the seizure 
there is no memory of it except possibly for 
a fragment at the beginning, before the self 
observing element is obliterated. The actual 
procedure which is carried out is thoroughly 
irrational and usually shows no evident re 
In this 


fantasies 


lation to the patient's real interests 


respect it resembles the sensory 
However, it seems to differ from the sen 
sory fantasies in an 


Whereas the 
participating im some activity with, or ap 


interesting respect 


latter often show the subject 
proaching, another person in the automatism, 
the subject either’ leaves on some solitary 
pursuit or fights with any person whom he 
selects for his object. In other words, auto 
matism fairly consistently shows a separat 


This 


consistently seen in the confused behavior 


ing tendency tendency is not 
(often called “automatic” ) which follows a 
seizure or results from intoxication or dif 
fuse brain disease. During such confusion 
a definite approaching tendency (¢. g., erotic 
invitations and gestures) is seen about as 
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often as a separating tendency. Another 
noteworthy difference between temporal 
lobe fantasies and automatisms is_ that, 


whereas in the fantasies there are few situ 
ations which are openly sexual or aggressive, 
during an automatism solitary genital play 
and hostile attack 
difficult to know 
there is affect during the antomatism, since, 


and exposure are not 


unusual. It is whether 
although the patient seems quite strongly 
motivated, he can recall no conscious affect 
in retrospect. 

Let us next consider the conditions of 
appearance of affect in temporal lobe sei 
zures. We can make two generalizations. 
The first is that affect appears either alone 


When it 


panies a fantasy, it develops during the 


or along with a fantasy accom 


evolution of fantasy, becoming strongest 
toward the end. It never precedes a fantasy 
The second generalization is that the affect 
It will be re 


called that the olfactory hallucinations which 


is almost always unpleasant. 


are often prominent elements temporal 
lobe seizures are also almost always un 
pleasant. Since, of all the senses, the sense 
of smell is most strongly affectively charged, 
it is probably more than a coincidence that 
the affective polarity (1. e., unpleasant as 
opposed to pleasant) is similar in the two 
instances. (Moreover, we may be encour 
aged to speculate that, since in- primitive 
vertebrates the olfactory sense 1s the sole 
or principal mode of exploration of the 
environment for instinctual gratification, in 
the affect ab 


and based 


more advanced vertebrates 


stracted from the odor upon 
distance perception rather than contact stim 
ulation becomes the new test for promise 
of gratification or threat.) 

In summary, then, from examining the 
several elements and aspects of temporal 
have been able to make 


the following guesses 


lobe seizures, we 
The temporal lobe 
is concerned with apperception, that is, with 
the interpretation of perceptions. In the 
performance of its function it employs two 
kinds of consciousness. One forms a real 
istic impression of the environment and the 
individual's role in it. The 


second seems 


rine 
. 
; 
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to be concerned with bizarre, unaccountable 
fantasies, having no relevance to the envi 
ronmental situation and apparently derived 
The 


ries a conviction of reality, and the second 


solely from internal sources first car 


has the powyr of evoking affect. There ts 
a device which corrects for accidental attr 
butes, leaving pattern unchanged, so that 
the images derived from the two sources 
fused. If 


resultant picture should carry both a con 


can be fusion is successful, the 


vietion of reality and an affect. Since, in 
temporal lobe seizures the affect 1s unpleas 
ant, it seems to put an end to the fantasy 
which generated it. The temporal lobe can 


also activate behavior which 


s seemingly 


purposeful, but during the behavior the 


patient cannot communicate his awareness 


of any consc1ousness, nor can he remembet 


afterward whether any existed during the 


automatism. Moreover, this behavior shows 


a consistent separative tendency. It seems 


to me that this is as far as one can go with 
examining the phenomena of temporal lobe 
seizures and a priori reasoning about them 


It will be fairly obvious that we have 


been dealing here with which 


concepts 
strongly suggest fairly classical psychoan 


alytic formulations and some of their 


corollaries. Since this is a paper about 


seizures, not about metapsychology, | shall 


not embark upon a review of the psychol 


ogy apperception but shall attempt 
merely to use metapsychologic theory to 
fill in the gaps left in our discussion and 


to outline a frame of 


reference for it 

Let us consider first the faculty of ab 
back 
In the 


theory, the essential 


stracting essential from its 


patte m 


ground of accidental 


parameters 
framework of instinct 


patterns that require recognition are the 
pattern of the object of instinctual gratifiea 
tion (e. g., parent, sexual object) and the 


pattern of the contact apparatus (e. g., 


breast, mouth, genitals ) The « xquisite spe 
cificity of these instinet-releasing patterns 
has been demonstrated by students of animal 
behavior. Moreover, extirpation of temporal 


lobes of monkeys, cats, and other mammals 
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(Kluver and Buey, Schreiner and Kling) 
has been found to result in loss of the fac 
ulty of discriminating recognition of these 


patterns of object and contact apparatus 


(though not of the faculty of using them 
pleasurably, once contact has been made). 
While the recognition of patterns 1s essen 
tial to determine whether any given environ 
mental presentation promises gratification of 


threatens harm, one must also and 


issess 


record the accidental parameters order 


to judge the likelihood of consummation and 
the appropriate technique for achieving con 
summation 


Is there in metapsychologic theory a place 
for the fusion process we have been led to 


infer? Let me quote from Nunberg 


An actual perception of an idea revives old, un 


conscious, repressed ideas or emotions to such an 


extent that they are perceived as actual images 


although their 


meaning is not recognized by the 


conscious psychic apparatus; thus present and old 


ideas and emotions become identical for a 


while 
An actual event reactivates an old repressed 


one which, on its part, tries to replace the new 


experience It seems a it a new experience 


could not be assimilated unless it found its 


way to the old patterns 

In other words, according to psychoanalytic 
theory, apperception proceeds by the super 
imposition of the perception of the external 
data upon some idea or memory which has 
independently no access to consciousness 
affect 
Here, then, 
we have the psychologi basis of the fusion 


This unconscious idea contributes an 


to the apperceptive experience 


we were led to assume from phenomenologic 
analysis 

But we have more than we expected. Not 
only do we have a confirmation of our own 
inferences, but we have a suggestion for the 
solution of a problem which baffled us. It 


re¢ alle 


for the bizarre 


will be that we could not account 


, irrelevant fantasies that ap 


pt ared in temporal lobe seizures or why 
they should constitute one of the two ele 
ments of the fusion process. Notice that 
psychoanalytic theory identifies the second 


element of the fusion as an unconscious idea 
Yet the irrational fantasies of temporal lobe 


seizures are not unconscious, for they are 


often memories which have access to con 
sciousness even in the absence of seizures 
There seems to be some discrepancy here 

but it is only apparent, and it arises from 


Wy omission in my statement of the psycho 


analytic formulation. If an idea is uncon 
scious, that is, has no access to consciousness, 
how can it influence the conscious life? It 
elects from the multitude of experiences 
which crowd upon the individual a few 
which express the same tendency ot goal (or 
use the same instinetual technique) as. the 
repressed tendency Upon these few, the 


idea confer a forcefulne SS, 


vividness as well as a tend 


and persistence, 
ency to repeat itself, which the experience 


Te does not dese rve In 


or it memory per 
other words, what may be an unimportant 
or even bizarre idea becomes a powertul 


tendency which seeks to impose its pattern 
upon perceptions and actions by virtue of 
its representing an unconscious idea, Such 
conscious ideas which represent and express 


alle d 


statement of the 


ideas are derivatives 
fuller 


psychology of appereeption would read as 


UNCOTSCLOUS 
Pherefore a meta 


follows: Current perceptions are superim 
posed upon, or compared with, unconscious 
ile 


ideas It 


by being fused with conscious or un 
derivatives Of these 
that the 


element of the 


unconscious 


now clear mysterious 


second bizarre fusion in 


appereeption is a derivative of the uncon 


cious idea, in the light of which the current 
yn reeption 1s being judged 
illustrate. A 


that she 


Let me young woman was 


worrted would neglect or injure 


her newborn son when she would assume 


full responsibility for his Analysts 
disclosed had wished to kill het 
brother was a child had 
thought during the past few days that her 


this 


care 
that she 
when she She 


resembled her brother. Tlow wa 


to kill 


brother 


little 


wish transferred from the 


to the Phe vulnerability of the 
child, and the fact that he, his equipment, 
ind his nurse preempted a large portion of 
her small apartment, reevoked the long re 


pressed wish originally directed against her 
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Now 
she felt and acted as though she had seen 
that 
her son looked like her brother, although no 


brother. when she looked at her son, 


her brother. In fact, it seemed to het 
one else had observed such a resemblance, 
nor had she previously. We may say what 
she looked at 


actually a condensation of the images of het 


she saw when her son was 
son and her brother as a baby. The percept 
of the son conveyed to the vision or the 
appercept its form, and a sense of reality, 
while the memory image of the little brother 
contributed the childhood wish and the affect 
of guilt 

It also becomes clear that the affect which 
regularly constitutes an essential element in 


apperception is the affect which applies to 


the unconscious idea and which therefore 
attends its derivatives. This is the affect 
Which appears in temporal lobe seizures 
with the evolution of the fantasies. It is by 


this affect that the current perception is 
judged to be either welcome or unwelcome 
Since the affects which appear in temporal 
lobe seizures are unpleasant, one may specu 
late that the lobe 


mechanism is asked to judge, not whether 


temporal apperceptive 
a given perception promises gratification, 
but whether the perception which promises 
gratification may not also be a threat which 
therefore be avoided rather 


must than ap 


proached, Patterns of avoidance, in psycho 


called 
They consist of manifestations of 


defenses 
flight, 
shift of 


analytic terminology, are 


belligerence, solitary activity, or 


interest. | believe that most temporal lobe 
automatisms can be subsumed under this 
category of activity. Why the fantasies 


should remain mental while the automatisms 
are acted out is not clear except that the 
apperceptive judgments in which the fan 
tasies participate are normally purely mental 
activities, whereas the defensive attitudes to 
which they give rise are usually carried into 
action 

In summary, | have tried to demonstrate 


that from the phenomena of temporal lobe 


| 
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seizures one can infer that the psychi 


function of the temporal lobe is the forma 


tion of apperceptive judgments, especially 


negative ones. This task is accomplished 
fusion of the 


This 


ponds quite closely with the psychoanalytic 


by the current perception 


with a memory formulation corres 


description of the process of fusion of cur 


rent perception with the derivative of an 


unconscious idea, so that the affect attending 


the unconscious idea and its derivative 


colors the apperception 
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Some Observations on the Use of Tranquilizing Drugs 


THOMAS 5. SZASZ, M.D., Syracuse, N. Y. 


Phe widespread acceptance and use of the 
so-called tranquilizing drugs constitutes one 
of the most noteworthy events in the recent 
history of psychiatry. This development is 
being hailed in many quarters as the begin 
ning of a new era in psychiatry and “men 
tal health.” 


claimed to 


liven when these drugs are not 
“cure” the patient, it ts asserted 
that their use makes him more amenable to 
other forms of “therapy,” either within the 
The of this 


is not to evaluate the effects of these 


hospital or outside purpose 
Cssay 
drugs on behavior. We accept as a premise 
(without, however, necessarily subseribing 
to it) that the pharmacological agents under 
consideration (chlorpromazine, reserpine, 
ete.) do indeed bring about the behavioral 
changes currently aseribed to them.’ What 
| wish to comment on, rather, is the social 


fact that these drugs are used. This event 
itself can rightly be made the subject of 
scientific inquiry. Indeed, such an inquiry 
would seem to be desirable to counterbalance 
and complement an otherwise one-sided en 
this 


No detailed exposition 


thusiasm and optimism about novel 
aspect of psvehiatry 
of the sociopsychological aspects of psycho 
pharmacology 
here, | 


brietly 


as therapy will be attempted 
shall contine myself to sketching 
some of the considerations which 
arise in connection with a contemplation of 
this These 
organized around the following three ques 
What do we, 
psychiatrists, do when we 


W hom do we 


we do right (just) / 


subject may be conveniently 


tions: 1 as physicians and 


preseribe these 
treat? 3. Is 


drugs?’ 2 what 


Some—or will undoubt 


edly 


perhaps many 


disagree with my suggestions about 
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how best to answer these questions. Be that 
as it may, | think all will, or should, agree 
that raising such questions, and thinking 
about them, is the duty of all thoughtful 
men faced with measures of such far-reach 


ng medical and social implications 


Does Psychiatry Deal with 
“Mental IlIness’’? 


Modern psychiatric thought is intluenced 
by and reflects chiefly two sources of knowl 
edge 
its basic sciences, such as chemistry, physics, 


One of these is medicine, including 


biology, and pharmacology; the other 


source im sociology, psychology, anthro 


pology, philosophy, semantics, and other 
disciplines dealing with experience, sym 
bolism, and behavior, Some schools of psy 
chiatric thought lean more heavily on one, 
and some on the other, of these two meta 
phorical “parents” of psychiatry (e. g., 
psychosurgery and psychotherapy and their 
respective theories), Still others try to com 
bine what they consider the best features 
of both (e. g., psychoanalysis, “neuropsy 
The that 


exists a much greater “hodgepodge” of 


chiatry,” ete.). result is there 


methods and concepts in psychiatry than in 
most other branches of medicine 


Conceptually, the use of tranquilizing 


drugs rests on the medical model of “dis 
ease.” In this context we deal with two 
principal notions, namely, “disease” and 


“symptom” (or “sign” ). Thus, pneumonia 


is a disease; chest pain, cough, fever, and 
leukocytosis are its symptoms and_ signs. 
Similarly, we hear speculations about wheth 
er the drugs in question “cure mental ill 
ness” or 


whether they only control its 


“symptoms.” Most investigators claim no 
more than symptomatic control. The aboli 


tion of anxiety, tension, restlessness, and 
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combative behavior are thus regarded as 
analogous to the control of pain, discomfort, 
and excessive fever by acetylsalicylic acid 
in an infectious illness 


all this, 


Phe implication of 
of course, is that, while we do not 
yet have penicillin which will cure the dis 
ease, we might achieve such a result by dint 
of perseverance, and thus “cure mental ill 
ness.” If, by the 


way of comparison, | 


may be permitted to cite a somewhat inele 
gant example of this sort of 
recall 


in the early days of Nazi Germany 


program, | 
would a slogan which was popular 
It was 

Today we conquer 


(sermany tomorrow 


the whole world.” In medicine, first we are 
satished with mastering (controlling) symp 
toms; later we hope we shall be able to do 


the same with the disease. The history of 
bacteriology and the control of infectious 
diseases shows that this can be done In 
view of this, what possible objection can 
there be to an analogous pharmacological 
approach to “mental illness” 

The objection, of course, is a familar one 
and consists of the possibility that the things 
which we now call “mental illnesses” are not 
“diseases” at all 
that the 


does not 


In other words, Suppose 


model of “disease-and-symptom” 


apply to the phenomena under 


study If such should prove to be the case, 


we would, at best, be wasting our time, and, 


at worst, be damaging our patients and 


society 
This is not the place to consider the evi 


dence for or against the view which regards 


psychiatric disorder as “mental illness 


While it is popular nowadays to speak of 


“mental illness,” many psychiatric investi 


gators have found that the psychological and 


social approach lo behavioral phenomena 


greatly limits the relevance and value of 


this conceptual model A 
that 


moment's retlec 


tion will show our present custom of 


considering everything (and human behavior 


does encompass almost everything *) to 


which a physician addresses himself as “dis 


ease’ is no more rational and useful than 


* “Peychology Is 


every 


an essential ingredient in 


part of empirical science.” 


considering all sorts of diverse happenings 
in terms of economic, political, or religious 


concepts. Similarly, we persist calling 
all that transpires between physician and 
patient “treatment,” no matter how disparate 
these phenomena might be, and even disre 
garding whether or not the 


helps the 


“treatment” 
Hollendet 
three major 
gories within the broad concept of “disease.” 
Phey that 


“disease” carries with it its particular view 


patient. Szasz and 


have called attention to cate 


noted each ditferent concept ot 


of “treatment” 


and “cure Moreover, his 


torical and scientific change often leads to 


changing concepts of “disease.” For ex 
ample, what in one era was regarded as 


“disease” became the 


“symptom” of the 
next seientihie epoch, and so on. Not long 
ayo, 


pearance 


fever was an “illness,” and its disap 


was “cure,” 


Poday tuberculosis, 


malaria, and typhoid are still widely 
diseases,” At the 


also at case 


garded as same. time, 


we are 


with another view of 


these disorae rs, according to which they are 


“symptoms” of 


COTTAIN ial 


(economic, 


public health, etc.) These ex 


conditions 
amples are trivial and are cited only to re 
mind us that 


“disease” is not an impersonal, 


objectively “exists” 


given “entity” —-which 
In nature and waits for man's discovery of it 

but, rathe r, that it is a concept which we 
make as we go along in the exploration of 


Our experiences 


Philosophical Problems Raised by 
Use of Tranquilizing Drugs 


Let us turn our attention now to the three 


questions mentioned at the beginning of 


hall briefly indicate the yen 
erally accepted, that is, official or “ 


answer to each of the 


this essay. | 


screntifie,” 
These 


considerations 


questions will 


be supplemented by Sonne 


which are recommended as further, perhaps 


more appropriate, “explanations” for the 
phenomena at hand 


1. What do Wwe, 


atrists, do when we prescribe tranquilizing 
drugs 


as physicians and psychi 


Che commonly accepted answers in 


clude the following: We treat the patient's 


1M 
“symptoms,” such as tension, agitation, and 
combativeness, which are manifestations of 


We make the patient 


more amenable 


his “mental illness.” 
more tractable and therefore 
to hospital management or auxiliary “ther 


We 


acutely disturbing manifestations of a be 


apy’ as an outpatient relieve the 


havioral disturbance, and this might lead to 


a readjustment of the whole person 
(“cure”) 

2. Whom do we treat? This question 
might sound trivial but it is not. It is 


inherent in the foregoing comments that we 
treat the “patient.” Yet it is equally obvious, 
and often explicitly stated, that these drugs 
make the disturbed hospitalized patient more 
manageable (i. e., less disturbing to ward 
personnel and other patients). Accordingly, 
we also treat the hospital staff and patients 
other than those who receive the drug 

3. Is this form of treatment justifiable, or, 
in other words, is it right? Obviously, the 
it would not 


answer must be yes; otherwise, 


be generally accepted practice, his is the 
nomative concept of “right” as used in juris 
prudence in a democratic society. Yet we 


that behavior—whether 


pertaining to medical practice or to political 


know patterns of 


conduct. generally approved at one time 


may be looked upon in quite another light 
later 
tion against the ready equation of statistical 


at a time. This alone commands cau 


frequency with “rightfulness.” 


Now we turn to the objections to the fore 
going “explanations” and the consideration 


of other possibilities The following com 


ments rest, of course, on the assumption 
that so-called psychiatri¢ disorders do not 
lend themselves to fruitful analysis and 


management in terms of the medical model 


of “disease-and symptom ” lor our present 
purposes we prefer to regard them in soci 
ologic terms as deviant forms of behavior, 
and in psychologic terms as ‘“conthets” and 


While it 


may be objected that the psychosocial aspects 


attempted “solutions” of conflicts 


of mental retardation, senile psychoses, psy 


choses with metabolic or endocrine disease, 


and many othe types of “psychiatric dis 


RR 
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order” do (or may) lend themselves to 


treatment in 
the 
possibility still remains that the majority 


fruitful understanding and 


terms of the traditional medical model, 


will 
that 
as it may, | wish to make explicit that this 


of the so-called “functional psychoses” 
have to be approached differently Be 


essay rests on the latter assumption but it 
does not imply that all “psychiatric disor 
called ) 


dealt with in terms of “conflicts.” 


ders” (now so can be relevantly 

Is it not possible that the use of thes« 
drugs represents a modern version of the 
“furor therapeuticus”—a traditional “occu 
pational disease” of the physician? The last 
several decades have brought us, in rapid 
treat 
ments,” psychosurgery, and, lastly, the tran 


All 


fact that they provide 


succession, various forms of “shock 


quilizing drugs have in common. the 


socially sanctioned 
patterns of medical action and thus help 
the physician to do something when he is 
faced with a psychiatric problem (It is not 
implied in this context that these methods 
are not helpful but that psychotherapy is!) 

The answers to. the 
(“Whom do we treat ?’’) 


mented as follows 


second question 


might be imple 


be considered in 


We treat ourselves, 
possibility must——I submit 


all forms of treatment. Furthermore, we 
treat the patient's environment, in the widest 
sense of this word (family, hospital staff, 


claim is supported by the “fact’” commonly 


other patients, society at large, ete.). 
agreed upon, that the chief alterations in the 
patient produced by these drugs pertain to 


making his behavior more socially accept 


able. These drugs, in essence, function as 
chemical strait jackets. The restraint of 
patients who annoy society is, of course 
a time-honored procedure, What is sig 


nihcant in this context, however, is the pos 


sible confusion of motives, actions, and 


results. In other words, when a “disturbed” 


patient is forcibly restrained, it is clear 
that this serves the protection of those about 
him and of the community at large. It may 
or may not be also “helpful,” in the long 
When a 


run, to the patient himself similar 


: 

3 

Ps 

a 
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effect is accomplished by chemical means, 
it is much easier to mistake the process for 
“treatment,” the primary aim of which is to 
“help the patient.” 

The foregoing considerations lead directly 
into our third question (“Is it right to treat 
patients this way?’’). The more we consider 


the complexity of this matter, the more 
dubious it becomes whether or not this mode 
of treatment is justifiable. To me, it seems 
hardly right to emphasize that these drugs 
“help the patient,” inasmuch as it is more 


like 


the segregation and confinement of patients 


apparent that they help others (« Pee 
with leprosy). 


Deviance and Rebellion in 
“Mental Illness” 


The foregoing words of caution imply 
criticism, Criticism is rarely welcome and is 
often particularly resented when the critic 
has, so to speak, nothing better to offer than 
that which he criticizes. This all too human 


reaction to criticism has probably played 
a role in stimulating the advocates of psy 
chotherapy to claim more for this mode of 
influencing people than can be readily sub 
stantiated. While | am personally impressed 
by the role of psychological and social forces 
in human relationship, | definitely want to 
avoid casting this essay into the framework 
of physiological versus psychological forms 
of therapy in psychiatry It 


that 


seems to me 


words of caution and criticism——when 


appropriate-——must stand on their own feet 
The suggestion of better alternatives is de 
sirable but another alto 


1s really matter 


pe ther (No one expects a drama-eritic to 
write a better play than the one on which 
he comments. Similarly, the inadequacy of 
a scientific hypothesis may be demonstrated 
without necessarily suggesting a better one 


Why 


therapeutic 


should it be otherwise in the case of 


techniques ) 
With this premise in mind, | shall sketch 


briefly a conceptual model of psychiatric 


disorders which is different than the one 


which has been eriticized. This model is not 


novel, since it 1s held by many psychiatrists 


It will be 


oversimplified 


restated here perhaps greatly 
not in order to acquaint any 
one with this aspect of psychiatric theory 
but only as background information to sub 
stantiate and clarify the doubts which have 


been raised about the use of tranquilizing 


drugs 
Most so-called psychiat IK 


conditions, such 


as schizophrenia, depression, alcoholism, 


and so forth, show us the individual in con 
flict either with specific individuals or with 
society as a whole. It is fundamental to 
our understanding of 


health 


speaking ), 


problems of mental 


that, on the whole (sociologically 


compliant behavior tends to be 


viewed as 


normal and deviant behavior as 


abnormal. In all “mental illness” 


(we use 
this word, without subseribing to its mis 
leading connotations, only for ease of com 


munication) the patient vacillates between 


compliance with and defiance of parental 


commands and 


this 


SOK ial 
Often 
relatively 


later expecta 


tions problem leave society 


uninvolved, especially when the 


person experiences the wishes to submit o1 


rebel primat ily 


in relation to his own inner 


images of his parents and their substitutes 


In patients with schizophrenic othe: 


disturbances--who make up the population 
of mental hospitals and who are the poten 
tial candidates for tranquilizing drug ther 


apy--we invariably the 


individual in 
some degree of overt (social) confliet with 


so-called 


may not be 


those about him. The “disturbed” 


patient 


may or “disturbed” in 


terms of his own feelings. The term reflect 
more accurately the fact that he disturb 
others. Thi imong other things, is what 
we mean by deviant behavior 

\n analogy may be drawn to the model 
of an infectious disease. We view such a 
disorder as sort of batth between the 
organism, on the one hand, and the mj 
crobes, on the other. The microbe is an 
“enemy” (within); here we lean on. the 


metaphor Ol nation engaged nm warfare.’ 
“mental illne 
battle 


between the patient’ own sense of identity, 


Similarly, we might picture 


as revolving around the theme of a 


A. M.A 


on the one hand, and those whom he feels 
thwart his needs and endanger his survival.” 
The original adversaries are usually his 


parents. Later others in authority may take 


this role, as, for example, physicians, or 
often “society” as a whole. Assuming that 
such a battle is indeed what happens, and 


that what we call “mental illness” 1s a mani 
festation of it, what alternatives for inter 
this 


\vain, with due allowances for oversimpli 


ference in process are open to us? 
fication, the following three basic modes of 


action present themselves: 1. To interfere 
as little as possible in the patient's life and 
let him “work out” the conflicts as he sees 
fit The 
ment’) would have to include making sure 


that the 


minimum interference (“treat 


patient does not seriously imyure 


himself or any one else, Ce. g., humane con 


finement ) To concentrate on separating 


the “combatants.” This takes place when 
patients are forcibly restricted to institutions 
and are otherwise segregated from society 
This casts society imto the aggressive and 
damaging role in which it has already been 
patient. It makes the 
“working out” of the conflict more difficult 
As a this leads to. the 


permanent defeat of the patient and the 


conceived by the 


rule, arrangement 


victory of the forces of society Cat a certain 


price to the latter, which it ts willing, how 


ever, to pay). 3. Lastly, to employ sanctions 
against the patient in an effort to make him 


contorm to the demands of society (par 


ents) Shock therapy, lobotomy and other 
measures collectively, and with good reason, 


called the 


Vie wed 


“drastic be 


doing just this. The use of tran 


quilizing drugs belongs this category.7 


In a similar context, Meerloo aptly spoke of 


"10 


“medteation imto submission 


hy approaching the problem of “mental 


illness” in terms of a contlict between the 


t In this essay | have aimed only at an analysis 


of the use of tranquilizing drugs im situations 


which are formally recognized as “psychiatric 


Accordingly, the observations and inferences pre 
sented either do not apply or apply only partially 
to the wide spre ad prescription of these substances 


in general medical practice 
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patient and other people (or, broadly, so 
ciety), we are better able to clarify certain 
questions about whether the tranquilizing 
drugs constitute good therapy and whether 
their use is morally justifiable. In most 
medical situations the patient does not pre 
sent the physician with the dilemma of 
helping him and hurting society, or vice 
versa. Apparently, in some psychiatric situ 
ations he does just this. Physicians have 
been proud, and justly so, that they have 
eliminated, to a very large extent, the ele 
ment of moral judgment from their daily 
work. If a patient has a broken bone, the 
physician will set it whether he be sinner 
or saint. Unfortunately, however useful this 
model of the physician's role may have been 
in the past, it appears that we must now 
modify it or give it up in psychiatry 
Accordingly, physicians will have to clari 
fy the effects of their ministrations in be 
havioral disorders. They will have to be 
clearer than heretofore about whether they 
help the patient or others. Are they agents 
and representatives of the best interests of 
the patient, his relatives, the hospital, or 
SOK lety ? What if these interests clash ? 
Without belaboring these issues further, 
it is clear, in summary, that (if our hypothe 
sis is correct) the best interests of the 
patient necessitate the maximal recognition 
of his right for self-determination, growth, 
On the 


contrary, the greatest (immediate) protec 


and the working out of conflicts. 


tion of society may conceivably lie in the 
use of severely repressive measures against 
deviant citizens, whatever the cause of their 
behavior 

Yet it must be noted here that it is held 
by many that possibilities for defiance of 
authority and deviances from social norms 
within certain clearly set limits—-must re 
main open to the individual as a prerequisite 
for his “mental health,” as well as for the 
well-being of a free, democratic, heterogene 
ous son iety Thus, excessive sanctions 
against individuals manifesting deviant be 
havior might effectively protect society for 


a short period; its danger, for the long run, 


. 
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is that the protective measures themselves 
might bring about a transformation of the 
social structure such as was not desired by 
those who advocate the protective measures 
in question. Which “treatment” is justif 
able and which is not will depend on the 
take these 


similar questions. In 


position which we about and 


any event, what ts 
ethically “wrong” is to use a mode of “treat 
ment” which benefits others than the patient 
and claim that it is for his welfare. It is in 
this connection that | see the gravest dangers 
in the use of tranquilizing drugs, and, for 
that matter, also of certain other forms of 
psychiatric treatment, including psychother 
apy. In other words, when patients had to 
be restrained by the use of foree for ex 
jacket—it difficult 


for those in charge of their care to convince 


ample, by a. strait was 
themselves that they were acting altogether 
on behalf of the patient The use of drugs 
(and of psychotherapy ) removes the safe 
guards inherent in the guilt feelings of the 
therapist Restraint by chemical means does 


not make us guilty; herein lies the danger 


to the patient. 


Summary 


The purpose of this essay is to inquire 
into, and call attention to, some sociopsycho 
logical aspects of the current vogue of using 
tranquilizing drugs in psychiatric disorders 

The use of these drugs rests on the pre 
mise that psychiatry deals with “mental ill 
that such illness 


ness” and 


presents a 
problem essentially analogous to that en 
countered in medicine (and particularly in 
infectious 
suggest 
havioral disturbance is inadequate and mis 


disease ) There is evidence to 


that this “medical” model of be 


leading If such disturbances do not 


constitute “diseases” which manifest them 


selves in and 
this 


likely to be faulty, and probably harmful to 


certain “signs” “symptoms,” 


then measures based on concept are 


patient, physi lan, or society 

A brief analysis of this problem is organ 
ized around the following three questions 
1. What 


atrists, 


do we, as physicians and psychi 


do when we prescribe tranquilizing 


treat 3. Is this 


drugs’ 2. Whom do we 
form of treatment justifiable The generally 
accepted answers to each of these questions 
are summarized, They are followed by sug 
gestions for additional possible “answers,” 
the most important of which are (1) that the 
use of these drugs may represent a new 
“symptom” of the ancient occupational dis 
ease of physicians known as “furor thera 
treat ourselves and 


(3) 


treatment to be 


peuticus’; (2) that we 
the patient’s social environment, and 
that hold the 


justifiable or not will depend on what posi 


whether we 


tion we take vis-a-vis the patient's conflict 


with other persons society 


In conclusion, the role and. significanes 


of defiance of authority and of devianes 


from social norms in “mental illness” (and 
in all modes of human life, for that matter) 
are briefly mentioned, These considerations 
are emphasized in an effort to substantiate 
the legitimac y, and possible value, of taking 
a position of caution and criticism with re 
spect to the widespread use of tranquilizing 


drugs in medical and psychiatric practice 
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The Trouble with Psychiatric Research® 


JURGEN RUESCH, M.D., San Francisco 


728,000 
and to help the 
10,000,000 people in the United States who 
suffer 


lo free the patients m mental 


hospitals estimated 


from some kind of mental illness ts 


one of the goals of psychiatric research.” 
But the road ahead seems long and the end 
nowhere in sight. The apparent absence of 
spectacular advances in the field of psyehia 
lack 
of funds or on poorly trained or underpaid 


But 


trv has been variously blamed on 


personnel] there also exist other fac 


tors—-more intangible and perhaps equally 


crucial—which can be traced to social struc 


cultural values, and ways of 


the se 


ture, living 
that 


they cannot be corrected by administrative 


Since features have in common 


and organizational means alone, a change 


in attitude of researchers, sponsors, offi ials, 
and the public at large is necessary before 
an atmosphere can emerge which will favor 
creative contributions. A brief review of the 
factors which interfere with psychiatric re 
search might help to remedy some of these 


adverse conditions 


The Rate of Psychiatric Progress Is Slow 
(Old-fashioned 


theories are largely responsible for the slow 


methods and inadequate 


progress of psychiatry, which can be demon 
strated by a comparison of present morbidity 
rates with those of 50 years ago. Goldhamet 
and Marshall,'!® in a careful statistical study, 
come to the conclusion that “first admission 
rates for revealed to 


ages under fifty are 


be just as high during the last half of the 


nineteenth century as they are today 


but “there has been a very marked increase 
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in the age-specific admission rates the 
older age groups.” Irom these and other 
studies,***" it becomes evident that except 
in neurosyphilis and pellagra research ha 


not resulted in the development of any pre 


ventive methods which have significantly 


decreased the incidence of mental disease 


Som progre ss howe ver, 1S dete table 


the duration of mental disease 


‘| he prob 


ability. of after 


release in the first) year 


admission for patients with funetional 
psychoses was greater in 1946 than in 1916 


MISSION, 


now within one year after ad 


patients are re leased from the 
hospital than were released within five years 
during the earliest period "27 Hlowever, the 


chanet of those in their se 


for discharge 
ond or third year of hospitalization did not 
change. Unfortunately, it cannot be decided 
with certainty whether physical, psychologi 
cal, or pharmaceutical measures are respon 
sible for the more rapid release of patients 


or whether other 


factors, such as differences 


in the of 


patient admitted, condition 


upon re lease, and the 


readiness of the com 
munity to accept the discharged patient, have 


brought about a 


turn for the better 


Few Physicians Are Engaged in 
Psychiatric Research 
In 1942, the National Committee for 
Mental Hygiene field of 
psychiatric research and found that only 37 
of 613 nongovernmental 
fessed to be 


urveyed the 


mstitutions pro 


doing any research and only 


26 of 66 medical schools reported research 


activity related to psychiatry. Menninger 
in 1949, wrote 

It is rea onable to a ume that there are not 
a doze ll-time research workers in the field 
of psychiatr in the United State at the 
present tine Phi number would be lightl 
increased e included tl e individual 

ire ki in clinical psycholog 


A. M.A 


research 


The 
workers with an M.D. degree has led to a 


shortage of psychiatric 


peculiar and unfortunate situation, Much of 


the research in mental disease has been 


taken over by nonpsychiatrists, such as bio 
chemists, pathologists, physiologists, psy 
chologists, 1wlogists, anthropologists, and 
others. This trend comes clearly into evi 
dence if that the Mental 


Health Study Section of the Public Health 


one considers 


Service, which passes on various applica 


tions for support of research in mental 


disease, is currently composed of eight 


and nine Ph.D.’s 


workers in the life sciences greatly advance 


Although research 


knowledge in many directions, they rarely 
tackle the main issue of psychiatry, namely, 
abnormal behavior and experience, But as 
long as various circumstances seem to pre 


vent psychiatrists from investigating the 
core problem of mental disease themselves, 
a lot of research irrelevant to psychiatry will 
under the flag of mental 


be carried out 


health 


In the Universities, the Professional 
Staff Is Underpaid 


Phe shortage of psychiatrists engaged in 
research uniformly has been blamed on the 
poor pay. Indeed, it is true that inflation, 
taxes, and the increase in purchasing power 
of many occupational groups have changed 
the social and economic position of the full 
1908 
a professor at the Um 
of California was $5000; in 1953 
it would have taken $19,200 to provide him 
Mean 
while, the purchasing power of workers in 

1904 
130% 
\nd while the purchasing power of pro 


time university research worker, In 
the top salary for 


versity 
with the same purchasing power." 


seven representative industries from 


to 1953 increased on an average of 
fessors in 120) state-supported institutions 
declined 246 from 1939 to 1953, the pur 
chasing power of factory workers increased 
130%." 


Allowing the professor to partici 
in the increased productivity of the 
country as a whole would set his top salary 
at about $45,000 
is $13,200 


However, the actual top 


salary 
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Matters get even worse if one considers 
that young men do not get full professorial 
salaries. An assistant professor at the top 
level in the University of Califormia now 
earns $7176. If he is married with two chil 


dren, this sum is not even. sufficient to 
maintain a reasonable living standard, which 
for a salaried junior professional today re 
quires $8129." But the 


professor also has to amortize over $30,000 


young assistant 
which he spent on his 14 years of medical 


education,'' comprising college, medical 
school, internship, and residency, until he 
is eligible for the Board examinations. Ire 


quently such training includes a personal 
psychoanalysis. When he finally reaches the 
age of 31 or 32, perhaps adding another two 
the $7176 he 


earns does not suffice to get him out of debt 


years for military service, 
If an institution attempts to retain him for 
teaching and research, he will bring forth 
the potent argument that, in spite of his 
age and training, his salary is less than the 
income of one of the shareholding garbage 
collectors in San lranciseo,** 
that he The 


professional working in research thus have 


No wonder 


does not stay. scientist and 
been discriminated against, with the result 
that ambitious and talented young men will 
seek their outside the 


held. Writes Alan Gregg 


fortunes academic 
“On the point of 
recruitment, | suggest to you that neither in 
quantity nor quality has psychiatry drawn 


from. the schools the 


medical students ap 
propriate to the nature and the urgency of 
its need.””*!) And this, of course, is because 
the rewards in psychiatry do not compare 
with those available in other fields. Russia, 
in contrast, pays its professors compensa 
tion which is comparable to that of our in 
dustrial executives, Thus salaries of $50,000 
and up are not uncommon.*® 

At present there is in America no oppor 
tunity for the top professionals in univer 
sity employ to earn about the same amount 
of money as their colleagues in private prac 
Not their prestige 
is comparable to that of the great money 
makers 


tice or industry. even 


Unless equal rewards are available 


in various occupations to men of equal 
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ability, talent will be drained off into the 


more lucrative channel rather than being 


evenly distributed. A chain ts as strong as 
its weakest link, and if 


that of 


an occupation like 


teacher, scientist, and research 
worker is neglected, the nation as a whole 
will eventually suffer. the lack 


even mean death 


In wartime, 
of trained scientists may 
to millions and the destruction of the nation 
lor a country as rich as the United States, 
the policy of neglecting higher education and 
the procurement of scientists approaches the 
suicidal 


Lack of Research Funds May Be a 
Crucial Factor 


There are some experts who believe that 
if sufficient money were spent on research 
in psychiatry results would automatically be 
forthcoming. They point to the faet that of 
all the funds allocated for medical research 
(1946-1951) is 
14,14,49 


about 5% 
health 


terms of dollars and cents, the cost of mental 


only spent on 


mental research Since, in 
disease to the nation is about $3,500,000,000 
per ye ar,” the $18,000,000 spent in the fiseal 
1955-1956 in the 


psvehiatric 


year United States on 
research above and beyond the 
regular university and hospital budgets 
seems to be but a drop in the bucket. But, 
although an increase in funds may enhance 


the chances for field of 
it does not explain why the 
money expr nded so far has produced so few 
results 


advances ain the 
mental disease, 


this particularly in view of the esti 


mate that in the United States more money 


has been spent on psychiatric research than 
in all 


other countries combined, but the 
harvest, as it were, has been lower than 
in other Western nations 


One of the reasons for this low yield may 
be found in. the 
establish 


trend to 
studies As 


SOON as a ZTOUP EXE eeds three or four people, 


present fashion 


mammoth research 


it needs to establish its own control devices 


and its own bureaucracy, which, in turn, 


increases the cost of research 


Although no 


accurate figures are available, it 1s safe to 


estimate that for every full-time person en 


gaged actively im research one or more 


clerical or administrative persons operate be 
hind the lines. This ratio seems to increase 
the larger the studies become, Thus, if the 


fund-giving agencies would — distribute 


smaller amounts of money to a greater num 
ber of they would increase 
dollar spent instead of 
swelling the already overcrowded ranks of 


bureaucracy 


psychiatrists, 
productivity pet 


Psychiatry Needs a New Theoretical 
Framework 


In the behavioral disciplines: there exist 
two distinctly different factions which hold 
Opposing 


sociopsychological events 


Views nature of 


concerning the 
Phe 


of psve hiatryv as a science are positivists who 
want to follow 


proponents 


in the footsteps of physical 


science, Iexponents of psychiatry as an art 
are subjectivists who maintain that ordinary 
screntite 


to the 


methods are entirely 


data of behavior *! 


inapplicable 
believe that 
the physical scientist's method of splitting 


they 


the universe into progressively smaller en 


tities is a meaningless procedure when ap 


plied to behavior, Together with the Gestalt 


psychologists, they emphasize that compre 


hension of 


SOM ial and 


psychological phe 
nomena and the understanding of human 
experience are based on the appreciation of 
patterns that 


elements 


and reduction, 


analysis, and 


isolation of this 


destroy pattern 


ing.*4 


Another significant difference 
the identity of the 


pertains to 


When 


the scientist deals with unidentified particles, 


observed events 


he cares but for the mass effects; and since 


his presence hardly affects the events in 


question, he can remain objective. But when 


the observer deals with identified individuals 


and not with mass effects, not only does he 


influence what he 


observes but it influences 


him in return. Therefore his relationship is 


subjective. Many difficulties psyehiatric 


research thus can be traced 


to differing 
assumptions about the position and proper 
ties of the observer 


human Obviously a 


unified theory of human behavior has to be 
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developed which, im contrast to the 
schemes used in natural science, the observer 
is assigned a variable position within the 
system of which he is a part. Although the 
beginnings of such an undertaking are in 
the making,** at present not enough effort, 
time, and money have been devoted to a re 
' framework of 


vamping of the theoretical 


psychiatry, 


Verbal Unreality Retards Psychiatric 
Progress 

Phe peculiarities of language introduce a 

number of distortions into psychiatric re 

search. When words are employed to refer 

to behavior, action and movement, which are 

continuous functions, are sliced into discrete 


elements, as if they were replaceable parts 


of a machine The continuity of existence 
thus is split into arbitrary entities which 
are not so much a funetion of actual be 


result of language structure 
that 


sin of verbal 


havior as the 


But splitting into part functions 


which is whole is not the only 
language. Words enable us to telescope and 
condense natural and far-flung events as if 
they had happened at the same time and in 
the same place. This spatial and temporal 
distortion is particularly prominent when the 
psychiatrist talks about traits, attitudes, abil 
ities, or other personality features, In the 
time-bound and 


use of such concepts, the 


situation-specific characteristics of expe 


rience are disregarded. By talking in genet 


ilities, we create such verbal monstrosities 
as “he is a liar,” representing the person as 
though he were characterized by these fea 
tures 24 hours a day throughout the year. 
Verbal reports of behavior thus contain so 
tiany distortions that they seriously handi 
cap the work of the investigator."® 

The distortions that language introduces 
do not concern the psychiatrist alone. In 
deed, the world of verbal unreality is shared 
by all those professions which are built upon 
communication, Thus primarily among ad 
ministrators, almost all politicians, psycho 
social scientists, and 


therapists, lawyers 


T he 


sounds which refer to 


words te nd to be treated as absolutes 


fact that words are 


My 


ARCHII I 


§ OF NEUROLOGY AND PSYCHIATRY 


images and ideas and that these are products 
of the central nervous system is frequently 
lost sight of altogether. The act of speak 
ing and writing, in the minds of the verbal 
professions, invests words with substance 
and body, as if they were something separate 
from the human being from which they 
originated, Just as technological develop 
ment depended upon advances in the field of 
mathematics, so we can expect that the be 
havioral disciplines will progress when the 
recording of behavior will become more in 
dependent of words. At present, not enough 
research studies have been devoted to this 


methodological difficulty of psychiatry. 


Search Rather Than Research 
Is Needed in Psychiatry 


Investigative work technically can be di 
vided into three categories: Basic research 
inquires into the processes involving man 
and nature in an attempt to evolve new gen 
eral principles ; applied research is concerned 
with the adaptation of basic rules and prin 
ciples to specific problems; developmental 
research is directed at the perfection of 
that are 
At present, psychiatric 


methods and products already 


known investiga 
tions fall mainly into the area of applied 
research 
I.xploratory research, search in the un 
known, or basic research can only be carried 
out successfully by universally trained 
people who are capable of dealing with 
fall 


particular field. Developmental research, o1 


problems even if they outside thei 


research with an emphasis on the syllable re, 
is an engineering task which, when the basic 
idea is known, is devoted to filling in the 
technical details. Trained technicians with 
experience limited to one field are quite ade 
quate for this kind of work, provided that 
Thus, 
multidisciplinary research * is useful for 


another person coordinates the team 


applied and developmental research but not 
for the creation of novelty, which is the 
result of the efforts of one organism. At 
the moment, psychiatry is in need of peopl 
with 


ideas——-searchers in the true sense of 


and 


the word—-who can open new vistas 
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A. 
TaBLe 1.—/:xamples of Creative Ideas and Theories in Psychiatry 
Place Name Contribution 
Vienna Freud Personality model based on relationship of forces 
Zurich Jung Analytic psychology; psychopathology of schizophrenia 
Zurich Bleuler Phenomenology of schizophrenia 
Heidelberg Kraepelir System of psychiatry based on prognostic eriterta 
Pr ibinger Kretsehmer Relationship of personality to body build and its prognostic im 
plication 
Pari Janet Survey of the various psychological healing methods and deseription 
of psychasthenta 
Leningrad Pavlov Conditioned reflex theors 
Washington Sullivan Interpersonal theory of p t 
Baltimore Meyer* Reaction type 
Kreuzlingen (Switverland Binswanger Phenomenological psyehiats 
* Swiss-born and educated 
bring forth new facts. Although it is ob- knowledge in the field of psychiatry have 
vious that the stagnation in psychiatric re- been contributed by Europeans °" | able 
search can only be overcome if training 1). Likewise have all therapeutic methods 
efforts are directed toward the education of used in psychiatry, with the exception of 
thinkers, planners, and explorers, some of | group therapy,?* been developed by Turo 
the leaders in the field have been led astray peans (Table 2)——and this in spite of the 
by believing that neurophystological and fact that the American Psychiatric Asso 
psychoanalytic knowledge was sufficiently ciation has over 8000) members and that 
advanced to justify the training of large almost 5000 physicians have been certified 
numbers of practitioners and to steer ine by the American Board of Psyehiatry and 
vestigations toward developmental and ap Neurology. In order to understand the dis 
plied research. So far, neither the increased parity in’ original contributions between 
number of psychiatrists nor the emphasis American and European psychiatrists, the . 
on multidisciplinary investigations has ma- difference which exists in the development \ 
terially changed the incidence o1 recurrence of the basic sciences has to be mentioned 


of mental disease 


Basic Scientists Are Scarce in America 


In Psychiatry Most Original Ideas Are 


The 
Imported from Europe 


are 


With 


personal theory,’ advances in theory and 


the exception of Sullivan’ nite 


2 The Origin of Psychiatrii 
Approximate 
Date Place Name 
Paris Pinel 
Berlin Liebreich 
Paris and Naney Charcot and Bernheim 
Vienna Freud 
Berlin Fischer 
Boston 
Frankfurt am Main Ehrlich 
Vienna Wagner von Jauregg 
Zurict 
London Horsley 
Vienna Sakel 
Budapest Meduna 
Lisbon Egas Moniz 
Rome Cerlett! and Bint 
London Fleming and Florey 
Par Khone-Poulene Laboratory 
Basel Ciba Laboratory 


contributions 
not evenly 
human endeavor 


particularly 


Americans 
all fields of 
In literature, musi 


of 
distributed over 


native 


and 


jazz—and motion pictures 


The raps 


Therapy 


Humane treatment of insane 
Ohloral hydrate introduced into medicine 


Hypnotherapy 

Psychoanalysi 

Barbital (Veronal), the first barbiturate 
Ciroup therapy (class method 
Arsphenamine (Salvarsan 

Malaria therapy 

Prolonged sleep 

Narcoanaly 

Insulin coma 

Pent ylenetetrazol (Cardiazol wk therapy 


Prefrontal lobotomy 
Flectroshock therapy 
Penicillin 
Chiorpromazine 
tauwolfia 
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and theatrical productions, American writ 
ers, performers, and producers are known 
the world over. In engineering and in the 
applied sciences American achievements are 
The 
for example, in the track and field 
Games, 1952, 
16 out of 24 


seems to be 


well known same applies to certain 
sports; 
competition at the Olympic 
the United States team 
But the 


for contributions which fall within the 


won 
first places.** reverse 
true 


realm of basic science, including the creation 


of new therapeutic methods, Mills, a sociol 
ogist, writes “The United States has 
never been a leader in basic research which 


it has imported from lcurope Out of 


the $2 billion screntity budget of 1955, only 
$120 


million (60 per basi 


10,0000 en 


research all 


cent) was for 


research Phere are 


only 
gaged in fundamental 
branches, and informed opinion has it that 
the top-rate creators number no more than 


one or two thousand Conant, 
president of Harvard University, states 
“tntil comparatively recently and except in 
United States 


has not led others in fundamental research.” 


a few outstanding cases, the 
Vannevar Bush, wartime chief of the Office 
of Screntifie 


writes 


Research and 


Development, 
“A nation which depends upon 
others for its new basic scientific knowledge 


will be slow im its industrial 


progress and 


weak in its competitive world 


trade, regardless of its mechanical skill.” 


position mn 


The American weakness in basic 


is reflected the distribution of Nobel 
Prizes. Although no board of experts is in 
fallible, the Nobel Prize committee seems 
to award this coveted honor in a fair and 
well-founded manner to those who have 
made fundamental contributions. From 
Fable 3 it becomes clear that the United 


States falls well behind Europe in terms of 


total awards received 


Bureaucracy Stifles Originality and 
Interferes with Education 


The appearance of original and funda 


mental contributions to science and culture 


seems to depend Upon the size of the coun 


OR 
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Taste 3.—Nobel Laureates: 1901-1954 
Other 
Medicine Disciplines 
United States 
Western parts of Europe 136 
Other countries 4! 


try. When Nobel Prizes are corrected for 
population, the smaller nations fare much 
better than the larger countries (Chart), 
like the United States, 


the untoward effects of size UPON soe ial or 


which suffer from 


ganization. The bigger the enterprise, the 
less can conditions be tailored to personal 
needs and the more do bureaucratic prac 
tices tend to submerge the individual. Large 
nations seem to lead in fields where achieve 
ment depends upon teamwork and the ex 
penditure of money; small nations seem to 
lead in achievements which are germane to 
the originality and inventiveness of the in 
dividual 


Wherever 


reaucracy, the temptation to become a “hg 


there exists a powerful bu 


ure’ on the national or local scene is great. 
To hold office in an association; to organize 
i large 


research, education, or service on 


scale; to be a member of important com 
mittees; to be involved in consulting with 
state or federal agencies these are the 


marks of  suecessful professional 
young man in an academic setting shows any 
promise, he soon is promoted into adminis 


His 


more taken up with meetings and = paper 


trative positions. time is more and 
work and less and less with investigative 
pursuits or the 


skills.°” 


But why, we may ask, do intelligent peo 


practice of therapeutic 


ple put up with this mass of red tape. 
The answer is to be found in the fact that 


administrators and businessmen— and pro 


fessionals who act like them—get top billing 


extension of spheres of influence re 


warded rather than penetrating exploration 


In many of the smaller countries, in con 


trast, the individual is rewarded with pres 


tige for mastery of a subject’ matter." 


Here, the administrative load as the head 


of a national organization 1s not overwhelm 


> 
ag 
2 
a = 


PSYCHIATRIC RESEARCH 


Switzerland 


Norway 


Sweden 
De k 


Austria 

jreat Britain 

jermany 

France 

Netherlands 

Ireland 

Selgius 

Finland Literature, Peace 
United States Physics, Chemistry, dedicine 
Canada 

Uther Countries 


Nobel Prize by coun 
tries (1901-1954) 


0 5 1.0 1.5 2.0 
Nobel Prizes 


per 1 million population 


ing. Much paper work its obviated because 
details are handled by word of mouth. Top 
university positions, therefore, can still be 
held by the actual leaders in the field. Ad 
ministrative duties do not take up all the 
energies of the professor, and his income 
equals that of other successful professionals 
nm private practice, or exceeds it 

While in business and government it ts 
feasible to have an administrator or execu 
tive in a top position, the application of 
big-business methods to science and art has 
had disastrous results upon education and 
the procurement of scientists. If the top 
status carriers in a medical school—that is, 
presidents, deans, chairmen of departments, 
and professors—-are not scientists, but 


merely professionals who got a degree ind 


soon thereafter went into administration, 
the student cannot take these men as ex 
amples because they themselves have noth 
ing to give. A student can learn only from 
a subject-matter-oriented teacher who has 
broad knowledge and skill; but if this 
teacher enjoys less recognition status 
than the administrator whose skill is or 
ganizational and nonspecific for the subject 
matter, the student is faced with a conflict 
Status-wise, he is attracted to imitate the 
administrator; content-wise, the subject 
matter-oriented professional, in the lower 
echelons of the hierarchy. Just) the 
soldier’s morale depends upon his relation 
ship to his superiors, the young student's 
morale depends upon whom he can take as 


a model among his teachers without any 


1M. A 


mental reservations. Combat soldiers do not 
identify with desk generals, nor do students 
laced with 


uch a dilemma, the student then learns tech 


identify with administrators 


niques from those in the lower echelons of 
the hierarchy and politic s and business ap 
proaches 


thinking, 


from those higher in the hierarchy 


what he misses are the subtleties of 


reasoning, and decision making 
which, when combined with skill, character 
ze the creative and successful professional 

The Steelman report ®! on the nation’s 
nedical research emphasizes that “research 
is inseparable from the training of scientists 
Phe stimulation of fundamental discoveries 
must be a keystone in the over-all expansion 
The federal 
ment must take the lead in this field by in 
creasing promptly its support of basic re 


earch,” 


of medical research govern 


But such support means not only 


ive 
If funds were to be placed in 


to give money but to 


money at the 
right place 


the hands of those who work as investi 
vators and teachers rather than into the 
hands of those who run departments, hos 
pitals, institutions, and associations, the 


bureaucratic atmosphere could be minimized 
No medhieal, psychiatric, or scientifie dis 
covery has ever been made by a bureaucrat, 


nor has he ever advanced new theories or 


points of view. The clue to any advance is 
the individual, and without emphasis upon 
the individual no advance will be fortheom 
ing. Verhaps the policy of  fund-giving 
agencies should be changed from subsidy of 
research to subsidy of higher education. A 
man's character has to be molded in certain 


ways before he ean absorb technical train 


ing without damage to his personality. And 
when he has become a specialist, he must 
work a omiheu that rewards skill and 


that he 


untoward effects of bureaucracy and tech 


know ledge sO 


can counteract the 


nological specialization, 
Sponsored Research May Result in 


Centralized Control 


londness for organization and planning 
eventually leads to some kind of centralized 
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The 


members of government agencies and pri 


control. executive and consultative 


vate foundations form a sort of brain trust.* 


They are in constant touch with one an 


other and hence share basic attitudes and 


beliefs. But, above all, the overlapping of 


memberships on various advisory boards 
nullifies the advantages of size the United 
States might otherwise possess, inasmuch 
as the various philosophical and theoretical 
principles upon which experimental or clin 
ical procedures are based tend to be the 
ones that a few science-policy makers have 
' When the receipt of funds 
depends on good public relations, the work 
that is, 


hinges) on 


agree d upon 


ers tend to concentrate on sure bets 
the obvious.’ When 


being a member of the disbursing committee 


support 


or on working in famous uni 


a large or 
versity,” diversification is seriously handi 
capped. In psychiatric research, this is felt 


in the evolution of fashion trends: In the 


1930's money was put into neurophysiologi 
"40's 


cal studies: the psychodynamic 


studies became the fashion; in the early 
‘50's group studies moved into the fore 
ground, Now the promising horse seems to 
be chemistry.* 


In Europe, where most research funds 
form an integral part of the regular budget 
allocated to university departments and hos 
pitals, centralized control is avoided alte 
gether. Science-policy decisions and alloca 
tions of funds are made by the individual 
and chief 


professor The political subdi 


vision of the continent 


becomes an ad 
vantage. The northern, southern, and west 


erm parts of continental 


europe the 
United Kingdom, all of which lie west of 
the Iron Curtain, comprise some 17. inde 
pendent nations (excluding the tiny prin 


cipalities and republics), with a total of 


about 276,000,000 people. ach of these 
nations has separate universities, money 
sources, and governing agencies No indi 


vidual member who sits on an educational 


board has anything to say about what hap 


pens in any of the other countries; no 


science-policy decisions are made which af 
fect the 


whole content. Variety of policies, 


. 
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differences in basic philosophies, and avoid 
ance of 


overlapping directorates seem to 
have paid off in terms of the scientific, 
therapeutic, artistic, and humanistic achieve 
ments of these countries.'? of 


centralized control thus becomes for us a 


primary task 


Excellence is Penalized 


In Europe, the quest for power and the 
striving for key positions in organizations 
are attenuated by the fact that power ts com 


paralle | status hierarchies, 


partmentalized country has several 


such as the bar 


the clergy, the military, the men of ideas 


( philosophers, writers, teache rs, and scien 


tists), the 


engineers, the artists, the civil 


servants, the craftsmen and artisans, the 


farmers, the industrial workers, and the busi 


nessmen. Lach of these 


hierarchies has its 


own vardstick for achievement 


Measuring 
and awarding status to meritorious members 


of the 


system, The businessman will be 


judged by the ethics that govern his trans 


actions as well as the income he makes: the 


artisan will be judged by the quality of his 
product ; the thinker by the originality of his 
theory, and the civil servant by his devotion 
to duty. In each occupation, a man’s prestige 
Is rated primarily by the excellence of his 
work, and only secondarily by criteria of 
practicality or the cash return 

Although in the United States there exist 
just as i 


many different 


occupations as in 
kurope, we have only two status hierarchies 
power and money 


other Phe 


ind one is translatable 
that 


attorney can become governor, a general may 


into the 


result is a district 


be made the chairman of the board of an 


industrial businessman 
The 


single prestige seale favors the development 
of jacks of-all-trades 


corporation, and a 


may serve as a regent of a university 


and penalizes those 


The 


from. the 


who strive for excellence 


system) Is 


obviously a CAaTry-over pronece! 


days, when a man had to be a_ builder, 


farmer, hunter, Indian fighter, and trader 


if he wished to survive. But with the disap 


pearance of the frontier and the nomadi 


wav of life, the overly versatile man ts no 


longet needed and the protessional or sp 


cialist comes into his own, But people in 
the United States look askance at persons 
whose skill and knowledge set them in a 
class by themselves. As long as success 1 


defined in terms of money or power, theo 


retically, at least, evervboly has an equal 
opportunity.’ But excellence skill) and 
knowledge, particularly if it requires special 


education, for which not everybody is qual 
fied, America tt 


considered bad taste 


makes for inequality. In 


to show one's 
tence, and people resent those who do things 


to pertection attitude may cost the 


United States its leading world position, 


which at present ts based upon technological 


achievements. But since industrialization and 
technical know-how are quickly spreading 
around the globe, such skills soon wall be 
come commonplace Under these changed 


conditions, a leadership position can be re 


tained only by those who excel in originality 
of ideas, the quality of their products, and 


the expertne of their performance. In such 


a world, there will be little room for bun 
gling amateurs. Writes Stuart Chase ™ 
“Russia cannot match us producing 
Chevrolets and 113M machines, at least not 


vet, but she proposes to beat us in produc ny 


ideas and trained manpower —a large part 
for export 

Commitment to a field of interest requires 
not only appropriate reward 


kind of life if the 


but also a pal 


ticular individual wishes 


continued growth. 44 


to imsure his But in 


adult life there are many forces which op 


pose the development of a way of living suit 


able for the investigator.*® Foremost among 


them is the attitude of the 


public. the 
light of American values, the physt ian who 
enters an academic career is often considered 
by others to be incapable of earning a living 


In private practice The name of 


“egghead” 


spelled) out by some politician perhaps 
with some justification—-has hardly been 
used in a complimentary or affectionate way 


The scientist is thus hemmed in by a double 


bind. If he excels, he ts attacked for ivory 
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tower behavior; if he is average, he 1s dis 
carded as unessential. The solution to the 
problem is to help the scientist accept hts 


unloved position and to take as reward the 
somewhat distant respect of the population, 
will receive if he excels 


which he in integ 


rity, higher morality, and creativity. But in 


order to achieve this goal, higher education 


of the essence 


Democratic Education Should Not 
Require Elimination of the Fittest 


lnducation toward excellence begins early 


But few are the opportunities in our coun 
try tor gifted children to enter schools where 
they talented like 


have been destined for professional careers 


Inect them, 


peers who, 
In our school system, which favors mass ed 


ucation and the really 


ungifted child, the 
talented child gets bored and does not. re 
ceive proper attention.* can any gifted 
child be challenged to do his best if, as re 
ported in’ New York City, the students in 
acadenuc high schools have an average 1.Q 
of 103, those in the vocational high schools 
an 1. of &5, and the so-called “displaced 
lower Why 


pupils” an 
should the average high school prepare the 


1.Q. of 75 or 


pupils for college if only 53% of those 


graduating in the highest fifth of their class 


218 


go on to college (Owing to the lack of 
discrimination between gifted and ungifted 


children, and to the lack of early preparation 


for a given career, the American child is 
for 20 years of his life « xposed to an edu 
cation that) supposedly prepares him for 


everything and, being pressurized to con 
form to an undifferentiated pattern, he soon 
The 


above-average child might be pulled up were 


loses what curiosity he may have had 


there appropriate stimulation, whereas now 
he often is encouraged to coast along and 
make little 


and larger 


effort, Apparently, businessmen 


corporations are realizing this 
shortcoming and are beginning to introduce 
ways and means to educate an elite“* But 
the professions have done little, if anything, 
in this 


Meyer,“ 


direction, while, according to 


epidemiologist, bacteriologist, 
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and educator, the Russians apparently are 
“ruthless in eliminating the less gifted medi 
cal students from the higher echelons of the 
profession.” 

Robert M. Hutchins, former chancellor of 
ihe University of Chicago, puts the blame 
squarely on the universities.*° 
We live in a 
tellectual but 


world that is not merely unin 


anti-intellectual as well. Even 


the universities are anti-intellectual The col 
lege, we say, 18 tor soc ial adaptation; the uni 


Nowhere 


does insistence on intellectual problems as the 


versity is for vocational adjustment 


only problems worthy of a university’s con 


sideration meet such opposition as im the unm 


versities themselves 


The 


America 


that 
thinkers and 


result of such an attitude ts 


is left without basi 
scientists 

If the spread of the intelligence quotients 
of people who can perform work ranges 
from about 75 to over 150, it becomes quite 
clear that, in order to be democratic and 
to give everybody an equal opportunity, peo 
ple have to be trained according to their 
abilities. Cox,’ in his study of the life 
histories of 300 geniuses, points to the fact 
that the vast majority received special at 
tention and education in their formative 
years. As a matter of fact, their whole way 
of life 


particularly in the intellectual occupations 


was subordinated to their career, 
But even geniuses require an assortment of 
educational opportunities, as evidenced by 
the wide spread of their estimated 1.Q.'s 


Since favors 


measurement of intelligence 
the person who deals with words and num 
bers and penalizes the individual who en 
gages in action, it is not surprising that 
philosophers and scientists have the highest 
1.Q.’s, writers, statesmen, and religious lead 
ers are in the middle, and artists and soldiers 
range While the 
tional system has produced many leaders 


lower. American educa 
among soldiers, artists, statesmen, and writ 
ters, it has produced few in the categories 
of philosophers and basic scientists. Appar 
ently our school system penalizes the very 
bright. But there really is no reason why 
this state of affairs should continue if proper 


high schools for the talented children were 
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organized and if the long summer vacations 
were cut in half. Interruption of instruction 
during the summer was appropriate in an 
agricultural economy, but when it comes to 
the training of professionals education has 


to continue throughout the year 


Furtherance of Psychiatric Research 
Depends upon an Emotionally and 
Intellectually Mature Elite 


Intellectual growth and higher learning 
fall on barren soil if not aceompamied by 
emotional maturity. This is particularly rele 
vant for the psychiatric investigator.** While 
contributions in mathematics, physics, and 
chemistry tend to be made by scientists in 
the early years of their careers, contribu 


tions im the social sciences and medicine 


are usually made by people in their mature 


years.” Because of longer traming in psy 


chiatry, the age at which creative contribu 


tions are made may be set even higher 


lreud was 44 when his book on dream in 


terpretation was published. Bleuler was 54 


when he published his work on the schizo 


phremias. The life histories of prominent 
psychiatrists and psychotherapists indicate 
that most of them had rather diversified life 
experiences, in terms of culture change, of 
personal experience with disease, or of 
changes in occupation or specialty.4* All of 
these psychiatrists had enjoyed a higher edu 
cation which required an attitude of curios 
ity, multiple identification, learnedness, skill, 
and questioning of what ‘authorities’ said 
rather than a technological attitude of “how 
to do it.” But in recent years, unfortunately, 
psychiatric and psychoanalytic education has 
become vocational training, on which subject 


“We 


higher learning by removing 


Hutchins 7° aptly remarks may get 


order in the 
which disorder it to 


from it the elements 


day, and these are vocationalism and un 
qualified empiricism.” 
Poday in most psychiatric 


traming cen 


ters, residents are not prepared for doing 
a pioneer job in the discovery of new prin 
ciples and methods, but they are taught the 


tee hniques of psychotherapy, psve hoanalysis 


or shock therapy, as if these constituted the 
This 


came into being during and after 


trend 
World 


War Il, when the demand tor psychiatrists 


real answer to mental disease 


and therapists was justified because they 


really were effective in alleviating the pres 


sures of situational stress 
the role of the 


Dut im peacetime 


Phe 


psychiatrist: changed 


imittial hope that psychological treatment 
methods would change character and pet 
sonality was not substantiated, and the tield 
that was left to the psychiatrist was to 


amehorate acute conditions and to help bring 


about emotional maturity. and self-realiza 


tion within the framework of the patient's 


character, But to accomplish this task, we 


do not need more and more psychiatrists 


who are trained less and less; we need an 


elite, highly educated and capable of pre 


paring the younger generation for investi 
gative work 

It takes mature peopl lo help other to 
mature and to prevent narrow vocationalism 
However, educational procedures have fre 
quently run into a snag. The better and the 


longer an investigator is tramed, the more 


he becomes conditioned to current views and 


teachings; consequently, he will be more 
hable to perpetuate the old and to be oblivi 
ous to the new The neweomer and the 


likely to 


make many errors which training helps him 


unskilled researcher, in contrast. 1 
to avoid, The traditional solution to this di 


lemma has been to advise young men not to 


remain too Jong in the same place or to 
study the same subject forever Ioxposure 
to diversified methods, theories, and people 


not only forces a person to integrate but 


induces him later to tackle a problem from 
many angles, Narrow exposure, in contrast 
contributes to making people technicians 
rather than thinkers. Unfortunately, today 


the three- or five-year resideney training 


programs prevent young men from seeking 


education. in various place at home and 


abroad 


Selection Eliminates Creative People 
Another faetor that Operate toward unt 


formuty 


in thinking and the el 


mination of 


A. M.A 


potentially creative people is the existence 


of rigid screening devices If gravel is 
passed through progressively finer screens, 
the particles tend to become more uniform. 
The 


screened ' and the more carefully personnel 
is selected, the 


more applications for research are 
greater are the chances of 
eliminating deviations. But all novelty is de 
viant when it first appears, and its creators 
frequently do not fit into the average mold. 
Screening, selection, and control thus are 
useful devices to perpetuate the old and to 
climinate the new. Too long have we judged 
the scientists, intellectuals, and artists from 
the standpoint of whether they are capable 
of getting along in a group or whether they 
are free of character traits which are ob 
jectionable to the businessman, such as being 
uperior, aloof, on dependent lor the selee 


tron oot 


creative talent, there is but 


selt 


one 


method selection, People who are cre 
regardless of their personality, will 
come forward eventually with their contri 


butions if they are left in peace 


ative, 


In many instances, academicians are 
screened with regard to criteria which do 
not apply to the function they are to per 
form. Demands for a cliché-type, all-round 
performance, 


which by excludes 


, may even be spelled out in the 


necessity 
the creative 
Instructions to appointment and promotion 
committees, At the University of California, 
lor example, university and public service 
is considered on a par with teaching, re 
search, and professional competence ” But 
if the promotion of a scientist is dependent 
upon the number of speeches he has given to 
the public or the number of university com 


mittees he 


has been on, he 


is judged by 
negative criteria, Each hour spent in com 
mittee work and each day used to prepare 
a speech prevents the scientist from pursu 
ing his investigations. These official instruc 
implicit 
recommendation to promote a faculty mem 
ber if he neglects his scientific work. In a 
good 


trons oin amount to an 


American medical schools, a 


professor may spend more than half his 
and a department chairman or a dean 


to three-fourths of his time—in con- 


time 


lose 
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ference work, not to mention the time spent 
in signing requisitions, absence reports, and 
so on. Ultimately such a person becomes 
very prominent, usually at the price of being 
completely ensnared in red tape and becom 
ing creatively sterile. 

Arranging get-togethers, raising money, 
giving speeches to lay groups, presiding 
over committees, going to meetings, holding 
all these are activi- 
Most adminis 
trators, having chosen action and human 


offices in organizations 
ties which suit the extrovert 
organization as their field, are outgoing 
people. Their concept of the successful man 
is an adaptable, action-oriented, somewhat 
unimaginative person, The great advances in 
science, mathematics, and philosophy, how 
ever, have been made by introverts—a type 
that usually is eliminated by the administra 
tor as being too impractical. Perhaps one 
could think of the administrator as a person 
whose task it is to put up with the deviant 
features of talented people and to facilitate 
their work rather than to select those who 
life 


uncreative people.“ 


make his easy—the conformists and 


intro 
verted personality type does not find a re- 


As long as the 


spected place on the American scene and 
does not receive the opportunity to shape 
his life in his own way without being penal 
ized, basic contributions are not going to 
rise much above the level of platitudes 


Summary and Specific Recommendations 


like the 


maintain its leadership position by relying 


nation United States cannot 
upon import of original ideas and neglecting 
the development of basic sciences. 

The furtherance of people who have origi 
nal ideas and are capable of creative contri- 
butions hinges upon the presence of an 
intellectual milieu and appropriate recogni 
that 
people have made. At present, the educa 


tion of the contributions introverted 
tional system from grade school to univer 
sity is geared to produce outgoing, action 
oriented people. 

The preparation for a scientific career 


has to start early. It has to be based on 


a 
4 
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about 


education of 
lor 


the educational system has 


haracter and scientific 


equally talented youngsters this pur 


pose, to provide 


tor two types of schools average schools 


for the AN 


erage 


the gifted child 


pupil; special schools for 
\t the high school level, 
hould be 
separated from the professional school pre 
The schools should be 


and rich alike, and admission 


the college preparatory institution 


paratory institution 
open to poor 
should be based on talent and achievement 


based upon a broad higher education rathet 


training of psychiatrists has to be 


than on narrow vocationalism Loyalty to 


truth, novelty, progress, knowledge, and 


skill, which are the earmarks of the profes 
sional, should replace loyalty to income, se 


curity, status, and know-how, which are th 


trademarks of the businessman and_ tech 
nician 
Phe compensation of university profes 


sors, research worker Ss, and teachers has been 


so reduced in the last 50 vears that salaries 
have to be tripled in order to restore the 


relative position of the academician in the 


community as it existed at the beginning of 
this century 

Scirence-policy decisions should be decen 
tralized. Membership on more than one dis 
bursing committee should not be enc ourage dl 
ind acee plance of funds by members of the 
should be 
Money appropriated for research 


divided 


mong many persons throughout the nation 


committer considered undesirable 


hould 


into small sum ind distributed 


This procedure minimizes bureaucratic red 


tape and centralized control 


\t present research which 
Lhe 


the development 


psychiatry is essentially theoretical 


most urgent requirement 


of a unihed theory of human behavior so 


that physical, psychological, and social ap 


proaches to man can be expr ed within 
one system 


\ careful 


derlying psychiatric progres 


review of the assumptions un 


and the notions 


of health and disease is needed in order to 


decide 


ural 


whether the procedures used in na 


reductionisn inalysi and 


concern with mass effects——are useful in the 
study of abnormal human experience 
Pending the settlement of such basic ques 


based 


indicated 


tions, multiple programs of inquiry 


on a Variety OL assumptions are 


Not knowing in which direction psychiatry 


Ss going to deve lop its research has to be put 
on. the broadest possible basis l’royect and 
developmental research, being technological 


in nature, should at the present be curtailed 


in favor of theoretical research and true 
exploration of the unknown 
Langley Porter Clinic, Parnassus at First Ave 
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Frontal Lobe Damage and Flicker Fusion Frequency 


ROBERT F. MEDINA, M.A., Chicago 


Flicker fusion frequency is the number 
of light-dark cycles per second at which an 
intermittent light is perceived by a particular 
subject as a steady point of light without 
semblance of flicke1 


phenomenon have indicated 


Investigations of this 
a linkage be 
tween it and various physiological and psy 
chological characteristics [wo studies in 
particular have raised the possibility that 
frontal lobe damage may be reflected in a de 
pressed fusion point or in the variability 
displayed in fixing the point of fusion.4 

The present study was designed to assess 
the long-range or permanent effects of bi 
lateral prefrontal lobotomy on flicker fusion 
frequency when adequate control groups are 


employed 


Procedure 


\ total of 116 were involved in the 


Three matched groups were directly 


subjects 
investigation 
concerned with the effects of frontal lobe damage 
on the fusion point 


l A group ot 26 patients lobotomized &.6 year 


prior to testing 

2 A group of 18 control patients hospitalized 
over the same period of time but not subject 
to surgery, larwely because of relatives’ ob 
yections. The groups were equated tor race 
ex, age, imstitutionalization period, formal 
schooling, and ciagnosi 

$ A group of 50 normal subjects comparable 


and educational background 
These 


functioning effectively in their 


in race, age, sex, 
to the previous two groups were per 
sons who were 
respective jobs and social settings and had 
no history of psychiatric disorders, neurologi 
visual anomalie or 


cal disea 2, uncorrected 


periods of unconsciousness as a result of head 


injurie 
Received for publication June 15, 1956 
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In addition to these three groups, a group ot 


young normal subjects was included as a down 
ward extension in age ol the regular normal group 
These subjects were included for the information 
that could be 


frequency, not for 


gained about the effect of age on 


fusion with the 


comparison 
surgical and nonsurgical groups 


The Table 


similarity of the matched 


indicates the close 
and the 
features of the young normal group 
flicker 


a motor-driven rotator de 


accompanying 
three groups 
salient 


frequency 


apparatus tor determining fusion 
consisted of 
vice utilizing a light of moderate brightness and a 
12.5 :87.5 

Each subject was given three practice exposures 
to the flickering light, moving from obvious flicker 


fixed light-dark ratio of 


to the point of perceived fusion and then well be 


yond. Five determinations of fusion point were 
recorded for each subject. The mean or average 
denoted the flicker fusion frequen y for that par 
ticular person 


Results 


Comparison of the mean fusion point for 


each of the three matched groups showed 
no statistically significant differences. Fusion 
frequency, in cycles per second, for each 
of the groups 


37.1; hospitalized controls, 38.3; 


was as follows operatees, 
normal con 
trols, 36.9 

As would be expected, the young normal 
group (mean age 21.3 years) showed a sig 
(41.6 cps) 
The 


difference was significant well beyond the 


nificantly higher fusion point 


than the older normal control group. 


1% level of probability and indicates that 
the apparatus employed was sufficiently sen 
sitive to pick up differences between surgical 
and nonsurgical groups if any existed. 
Plotting the mean fusion point for each 
10-year grouping of the combined normal 
groups from 18 to 75 years of age showed 
a definite gradual decrease in fusion level 
with advancing age. The point of greatest 
$5 and 55 


decrease seems to occur between 


hy 
a 
| 
q 
= 
ay 


FLICKER FUSION IN FRONTAL LOBE 


DAMAGI 


Control Features for Groups Employed in Flicker Fusion Determination 


Yea 
Years ot | 
Age, Y Institutionalized chool Diagnosis | 
Schizo Manie 
Group Mean Range Mean Range Mean phrenk Depressive | 
Operatee 2 34-69 272.9 12-42 12 19 
Controls 1s 2.7 30-74 21.6 11-37 5 4 
| Normals 4) | 52.6 30-75 6 
Young 
normals 22 21.3 | 18.29 14.0 


years of age. This negative linear relation 
ship between fusion frequency and age was 
apparent in the two hospital groups as well 
0.43, the 


1% level of probability ) 


(r significant well beyond 

Intraindividual variability, the extent to 
which a subject varies about his own mean, 
and expressed by the average deviation, was 
not significantly different for operatees and 
Actually, both the 


groups showed a slightly greater variability 


controls hospitalized 
than either of the normal groups 
\pparently the incidental damage to the 
frontal cortex and the more extensive dam 
age to the subcortical structures resulting 
from bilateral prefrontal lobotomy do not 
produce either a permanent depression of 


fusion point or a decreased variability 


(greater accuracy) in locating that point 
Damage to areas of the brain other than the 
frontal lobes may well be reflected in altera 
of flicker 


kind and extent of damage 


tions fusion frequency, but the 


resulting from 

prefrontal lobotomy are not so reflected 
Other effects of age on flicker fusion fre 

quency trom analysis of the 


total normal group (72 subjects ) 


were apparent 


1. Interindividual variability, as measured 


by the standard deviation of the 


age 
groups, decreases markedly with age 
The range of fusion scores in the 


oldest groups is less than half that in 


the youngest group 


-. low or minimum fusion frequencies 
are present in the youngest, as well as 
in the older, groups 

3. The extent to which an individual sub 


ject varies or deviates from his own 


mean fusion point in successive trials 


does not appeal to be influenced by 

age There is no evidence that oldet 

subjects are less variable (more ac 

curate) than young subjects 
Summary 


Matched groups of patients who had sus 


tained bilateral prefrontal lobotomy, hos 


pitalized control patients (nonsurgical), and 


normal control subjects were tested for 
flicker fusion frequency. Surgery for the 
operatee group had been performed from 
eight to nine years prior to testing. Perti 
nent control criteria were race, age, sex, 
period of time institutionalized, amount of 
schooling, and preoperative diagnosis. The 


findings of the study are as follows 


The lobe 


prefrontal lobotomy is 


damage sustained in 
refles ted 


ed fusion point 


frontal 


not Im a 


permanently depre 


2. There is no indication that lobotomized 


subjects are objectively more accurate (less 


variable) in locating their fusion point than 
are hospitalized control or normal control 
subjects 

3. A definite linear decrease in fusion fre 


quency level with age is found in patient and 


in normal subjects 
4. The most pronounced drop in fusion 
level with age occurs between 45 and 55 
vears of age 
5. The extent to which a subject varies 
or deviates from his own fusion point in 
successive trials does not appear to be de 
pendent on age, There is nothing to indicate 
that older persons are. le ariable than 
young person 
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Welsh and W. Grant Dahlstrom. Price, $8.7 Pp. 656. University of Minnesota 
Pre Minneapolis 14, 1956 

Group Processes: Transactions of the Second Conference, (ict. 9-12, 19 Kdited by 
Bertran Schatiner M.D) Price, $3.50 Pp Josial Macy Foundation 
Publications, 16 W. 46th St., Ne York 36, 1956 


BOOK REVIEWS 


Anxiety and Magic Thinking. by Charles Odier, M.D.; translated by Marie-Louise 


choelly, M.D., and Mary Jane Sherfey, M.D Price, $5.00 Pp 402 
Universiti Press, 227 W I3th St.,. New York 11, 1956 


International 


This book is a translation trom the French of a study which the translators contend 


a gap between the psychoanalytic and the Piayet chool oft yvehology hye 


1 M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATR) 


translators tate that Odier’s style was so highly individualistic that their task was very 
liffieult. Perhaps they have done a very good job, but the American psychiatrist will 
have difficulty in reading the English translation. The style is still highly personalized 
the vocabulary not that of psychoanalysis but a combination of Odier and Piaget. Ther 

a host of breezily made statements of fact without logical determination or empirical 
data The experienced reader will be stimulated to disagreement with every chapter 
Perhaps for those who are familiar with Piaget's special terminology, less difficulty will 
be encountered, At any rate, the book is worth a try at reading by dynamic psychiatrists 


There is no bibliography and no index 


Research Techniques in Schizophrenia. Psychiatric Research Reports No. 5 ot the 

American Psychiatric Association. Editor, Jacques S, Gottlieb, M.D. Price, $2.00 

Pp. 153. New York, 1956 

In this paper-bound volume concerned with research techniques in schizophrenia, 
five presentations are made, followed by active discussion by members of a special board 
of discussants. Both the prime presentations and the discussions are well edited and 
easily understandable 

John Lilly relates his work on the mental effects of reduction of ordinary levels of 
physical stimuli on intact healthy persons. This symposium is fascinating for its material 
concerned with psychodynamics and neurophysiology If only for this symposium 
itself, the book is worth while 

Jerome K. Myers reports on the Yale studies of social and psychological variables 
in relation to schizophrenia. Morton Kramer and his group present the application ot 
life tables to the study of mental hospital populations. Barbara Betz and John White 
horn summarize their studies of the relationship of the therapist to the outcome of 
therapy in schizophrenia, which was a very illuminating research 

Finally, Ogden Lindsley discusses operant conditioning methods applied to research 
in schizophrenia, which is the application of Skinner's techniques to human 
subjects. The last symposium brought up quite a vigorous critical discussion by Kline 
and others 

This small volume is extremely interesting and valuable for an orientation regarding 
ome research in schizophrenia. It may be procured from the American Psychiatric 
Association, 1785 Massachusetts Ave., N.W., Washington 6, D. C 
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PARKINSONISM 


2 


HYDROCHLORIDE TRIHEXYPHENIDYL HC! LEDERLE 


ARTANE is effective in all forms of Parkinsonism, 

a in young and old, cardiac, hypertensive, posten 
cephalitic and idiopathic types. Well tolerated, 

fi rst ARTANE maintains strong antispasmodic action 
over prolonged periods of treatment. ARTANE is 
remarkably free of serious toxic properties, has 

on no deleterious effect on bone marrow function 


the Supplied: 2 mg. and § mg. tablets, and elixir 


containing 2 mg. per teaspoonful (4 cc.) 


list Dosage: | mg. the first day, gradually increased, 
according to response, to 6 mg. to 10 mg. daily 


LEDERLE LABORATORIES DIVISION 
AMERICAN CYANAMIO COMPANY > 
PEARL RIVER. NEW YORK 


"Reg. | Pat. Ot 
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ADAMS HOUSE 
Established 1877 BALDPATE, Inc. 


Georgetown, Mass. 


Geo. Fleetwood 2-2131 
A non-commitment sanitarium and clinic, 
club-like in physical setting and atmos ay County, 


30 miles north of Boston 
phere, applying re-educational psycho 


therapeuti« methods in the study and For the treatment of psychoneuroses, 
treatment of the psychoneuroses exch 
pr) aroses exclu personality disorders, psychoses, alco 

sively 
holism and drug addiction 
Located m suburban Boston contiguous to and 

overlooking the Arnold Arboretum Occupation under a trained therapist, 
diversions and outdoor activities 


James Martin Woodall, M.D., Medical Director 


Harry C. Sotomon, M.D. Gerorce M. Scutomer, M.D. 
990 CENTRE STREET, BOSTON, Consulting Psychiatrist Medical Director 
Jamaica Plain, MASS 


99 
**Beve rly Farm HOME AND SCHOOL FOR 
INCORPORATED Nervous and Back- 
Founded 1897 
INCORPORATED 1922 ward Children 
12 buildings Can accommodate 350 children, 
220 acres of land with contemplated educational 
300 fe rhe improvements for a larger num- 
: eet above oe ber. Can accept some suitable 
Mississippi River case for life. 


iddress all communications to DR, GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS 


DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 


ing: 
© Insulin Shock © Electro-Narcosis 
2828 S. PRAIRIE AVE. © Electro-Shock © Out Patient Shock Therapy 
CHICAGO Available 
Phone VI ctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 


J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 
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Established L916 


Asheville. North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation 
Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and 
X-ray 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 
classification of patients 
Wma. Ray Grirrin, Jr, M.D Mark A. GrirFiIn, Sr, M.D. 
Ropvert A. Grirrin, M.D Mark A. GriFFIn, Jr., M.D. 
For further information write APPALACHIAN HALL, Asnuevitie, N. C 


THE LIVERMORE SAMTARIOM and PSYCHIATRIC CLIMC 


Livermore, California 
Telephone: Hilltop 7-3131 
Oakland Office—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


THE OPEN CONVALESCENT DEPARTMENT, for nervous and general patients; the COT- 
TAGE DEPARTMENT, for mental patients. Features: near Oaklami and San Francisco; ideal 
climate; large beautiful grounds; hydrotherapy, athletic and occupational departments; clinical labora- 


tory; large nursing force. Rates include room, suitable diet, medical care, general nursing and routine 
examinations, 


HERBERT FE. HARMS, M.D.—Superintendent 


THE SOUTHARD SCHOOL THE CHILDREN’S CLINIC 
A residential school for elementary Outpatient psychiatric and neurologic 
grade children with emotional and evaluation of infants and children to 
behavior problems. eighteen years. 


Child Psychiatry Service 
THE MENNINGER CLINIC 


J. COTTER HIRSCHBERG, M.D., Director Topeka, Kansas; Telephone 3-6494 


Appalachian Hall 
| 
| 
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HALL- BROOKE 
An Adive Treatment Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


pectee S. Hughes, M.D. Robert Isenman, M.D. 
Leo H. Berman, M.D. — D. Marshall, Jr., M.D. 
Alfred Berl, M.D. eter B. Barbara, Ph.D. 
Louis J. Micheels, M.D. Mrs. Heide F. Bernard and 


Samuel Bernard, Administrators 
NEW YORK OFFICE, 46 East 73 Street 
Telephone: Lehigh 5-5155 


MARY POGUE SCHOOL, Inc. 


Complete facilities for training, educationally and 
socially, the retarded and epileptic. Girls from 8 and 
boys from 4— separate living accommodations 
Small classes. Individual assistance. Physical and 
occupational therapy and recreational programs 
Long term residential care available 
Institutional member I.H.A, and A.H.A 

Catalogue on request 


G. H. Marquardt, M.D. Barclay J. MacGregor 
Medical Director Registrar 


65 Geneva Road, Wheaton, Ill. (near Chicago) 


RING SANATORIUM 

Eight Miles from Boston—Founded 1879 
For the study, care, and treatment of emotional, mental, personality, and habit 
disorders 
On a foundation of dynamic psychotherapy all other recognized therapies are used 
as indicated 
Cottage accommodations meet varied individual needs. Limited facilities for the con- 
tinued care of progressive disorders requiring medical, psychiatric, or neurological 
supervision 

Full resident and associate staff. Courtesy privileges to qualified physicians 

BENJAMIN SIMON, M.D CuHarces E. Wuite, M.D 


Director Assistant Director 


Arlington Heights, Massachusetts Mission 8-0081 
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INFLUENCING THE SAFETY 
OF ELECTROCONVULSIVE THERAPY 


respiratory 
Safety 


Cardiovascular 
safety 


orthopedic 
Safety 


over-all 
Safety 


CHLORIDE brand 
SUCCIMYLCHOLINE CHLORIDE 


tically all of the previous risks inherent in the treatment.” 


“'..patients treated with this muscle relaxant, though often 
apneic, are readily ventilated with oxygen. Skin color remains 


excellent.”’? 


“The most important [observation] is the elimination of 


hypoxia or anoxia." 


“The arterial blood pressure is found to rise during the 
[unmodified] electroshock. When the muscular spasms and the 
asphyxia are eliminated with the administration of succinyl- 


choline and oxygen, a slower and more even rise is noted;... 


“In ordinary electroshock therapy the heart rate is found to 
be irregular and greatly increased. Muscular relaxation pro- 
duced by succinylcholine is noted to result in a slower and more 
even rate.’’* 


“.. the occurrence of fractures and dislocations has been 
reduced to zero.”* 


“No fractures occurred in the group during therapy.”* 


“Modification of electro-convulsive therapy with thiopental 
sodium and succinylcholine chloride is a much safer treatment 
as shown by the absence of fractures and medical complication 
in our series of 7,500 treatments.”"! 


references : 

1. Saltzman, C., Konikov, W., and Relyea, R. Dia. Nerv. Syatem 16:15, 1955. #. Nowill 
W. K., Wilson, W., and Borders, A.M.A. Arch. Neurol, & Paychiat. 11:149, 1954. 8 
Steven, R. J. M., Tovell, R. M., Johnaon, J. C., and Delgado, Aneathesiology 16: 623, 1954 
4. Holmberg, G., et al.; A.M.A. Arch. Neurol. & Vaychiat. 72:78, 1954. 5. Wileon, W. P, 
and Nowill, W. K.: ibid. 71.122, 1954 


“ANECTINE’ Chloride brand Succinyicholine Chioride INJECTION intravenous injection 
mg. per ce. 
Multi-dose viala of 10 ce. 


BURROUGHS WELLCOME & CO. (U.S. A.) INC., Tuckahoe, New York 
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North Shore Health Resort 


on the shores of Lake Michigan 


WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 


MODERATE RATES 


Established 1901 Accredited by The Joint Commission on 
Licensed by State of Illinois Accreditation of Hospitals 


SAMUEL LIEBMAN, M.S., M.D. 


Medical Director 


225 Sheridan Road Winnetka 6-0211 


RIVER CREST SANITARIUM 


FOR 
NERVOUS, MENTAL, AND ALCOHOLIC PATIENTS 
Layman R. Harrison, M.D. Martin Dollin, M.D. 
Physician in Charge Clinical Director 
Russell N. Carrier, M.D. Arthur Gordon, M.D Katherine C. Kindred 
Consultant in Psychotherapy Consultant in Medicine Administrator 


Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders. All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy. 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri- 
vate car 

Full cooperation with referring physicians, who will find it convenient to 
visit or participate in the treatment of their patients while at River Crest. 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
AS 8-0820 
TWENTY MINUTES FROM TIMES SQUARE 
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clinically proved in alcoholism 


"ANTABUSE 


brand of DISULFIRAM ( tetraeth 


Feldman reports: 
“... ‘Antabuse’ therapy constitutes a major 
advance in treatment.”* 


“The use of alcohol in an ‘Antabuse’-treated 
patient results in physical symptoms which 
make continued drinking impossible... few 
if any medical contraindications exist.”* 
*Feldman, D. J.: Ann. Int. Med, 44:78 ( Jan.) 1956. 


.a “chemical fence” for the alcoholic 


A brochure giving full details of therapy will be sent to physicians upon 
request. 
“ANTABUSE?” is supplied in 0.5 Gm. tablets (scored) , bottles of 50 and 1,000. 


ort AYERST LABORATORIES * New York, N. Y. * Montreal, Canada 
5654 
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INDEX TO | 
NEUROPSYCHIATRIC INSTITUTIONS | 
SPECIAL SCHOOLS and SANITARIA | 

Advertising in 
A.M.A. Archives of NEUROLOGY and PSYCHIATRY 


Display announcements of the following institutions appear regularly in A. M. A. 
Archives of NEUROLOCY and PSYCHIATRY. For advertisements of those institutions 
which rum on an every-other month basis it would be y to It the advertis- 
ing section of « previous or subsequent issue. 


James Martin Woodall, M.D., Medical Director 


Asheville, N. C. 
Wm. Ray Griffin, M.D. 


G. M. Sehlomer, M.D. 


Dre. Groves B. Smith, Superintendent 


De. J. Dennis Freund, Medical Director 


Dr. Geo. 5. Hughes, Medical Director 


©. B. Jensen, Superintendent and Medical Director 


J. Cotter Hirschberg, M.D., Director 


MILWAUKEE SANITARIUM FOUNDATION, INC, ............ Wauwatosa, Wis. 


NORTH SHORE HEALTH RESORT ..... Winnetka, Hl. 


Samuel Liebman, M.D., Medical Director 


Benjamin Simon, M.D., Direetor 


and BELLE MEAD FARM COLONY ............2.0e0e6: Belle Mead, N. J. 


De. J. J. Kindred, Pounder and Consultant 


RIVER CREST SANITARIUM ................. Astoria, Queensboro, N. Y. City | 
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Bizarre 
behavior problems 
respond to 


4 Before injection of Serpasil, patient . 
has torn off all her clothes and has 
assumed grotesque posture on hospi 
tal bed. 


One day after injection of Serpasil 
Parenteral Solution, patient sits quiet 
ly in bed, wearing pajamas and drink 
ing water calmly 


IN INSTITUTIONAL THERAPY 
AND OFFICE PSYCHIATRY 


Serpasil, a nonhypnotic tranquilizing 
agent, not only produces remissions 
in severe neuropsychiatric states in 
the hospitalized patient, but has also 
been used widely and successfully as 
an adjuvant to psychotherapy in the 
milder, ambulant cases seen in every 
day practice 


0.25 mg. (scored) and 0.1 mg. Elixir 
containing 1.0 mg. and 0.2 mg. per 4 
mi. teaspoonful. Parenteral Solution, ° 
2-mi. ampuls, each ml. containing 2.5 
mg. of Serpasil 


Supplied: Tablets, 4.0, 20,10 and 


Serpasil® (reserpine cipa) 
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Psychot 
and 


‘Thorazine 


a “combined therapy” 
most effective in the 
treatment of hyperkinetic 
emotionally disturbed 
children 


Improvement was noted by Freed 
and Peifer' in 21 of 25 hyperkinetic 
emotionally disturbed children 
who received 4 to 16 months of 
psychotherapy and ‘Thorazine’. 


Combativeness reduced 
“Diminution in hyperactivity was 
the outstanding phenomenon. 
Combativeness was reduced 
considerably. There was a definite 
improvement in willingness to 
learn. Trends toward increased 
emotional control were evidenced, 
although the basic personality 
seemed unchanged.” 


Interpersonal 

relationships improved 
‘Thorazine’, according to the 
authors, “dampens primitive 
fight-flight responses” without 
impairing consciousness and the 
learning process, thereby improving 
interpersonal relationships. 


Smith, Kline & French 
Laboratories, Philadelphia 


1. Freed, H., and Peifer, C.A.: 
Am. J. Psychiat. 113:22 (July) 1956 


*T.M. Reg. ULS. Pat. Off. 


for chlorpromazine, S.K.F. 
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